NEL-0001 Sequence Listing.txt 
SEQUENCE LISTING 

<110> The Minister of National Defence, Government of Canada 
Nagata, Leslie P 
Wong, Jonathon P 

<120> Novel DNA-Based vaccine Against the Encephalitis Alphavi ruses 

<130> NEL-001 

<140> 10/023,649 
<141> 2001-12-21 

<150> 60/256,948 
<151> 2000-12-21 

<160> 7 

<170> Patentln version 3.1 

<210> 1 

<211> 11484 

<212> DNA 

<213> western equine encephalomyelitis virus - strain 71V-1658 

<220> 

<221> CDS 

<222> (25).. (7428) 

<223> 5' UTR <1 . . 24 



<220> 

<221> CDS 

<222> (7473).. (11183) 

<223> encodes nucl eocapsi d , E3, E2, 6k and El proteins 



<400> 1 

accctacaaa ctaatcgatc caat atg gaa aga att cac gtt gac tta gat 51 

Met Glu Arg lie His val Asp Leu Asp 
1 5 

get gac age ccg tat gtc aag teg tta cag egg acg ttt cca caa ttt 99 

Ala Asp Ser Pro Tyr Val Lys Ser Leu Gin Arg Thr Phe Pro Gin Phe 
10 15 20 25 

gag ate gaa gca agg cag gtc act gac aat gac cat gee aat gee aga 147 

Glu lie Glu Ala Arg Gin val Thr Asp Asn Asp His Ala Asn Ala Arg 

30 35 40 

gcg ttt teg cat gtq gca aca aag etc att gag age gaa gtc gac egg 195 

Ala Phe Ser His Val Ala Thr Lys Leu lie Glu Ser Glu Val Asp Arg 
45 50 55 

gac caa gtt ate ttg gac att gga agt gcg ccc gtc aga cat gca cat 243 

Asp Gin val lie Leu Asp lie Gly ser Ala Pro val Arg His Ala His 
60 65 70 

tec aat cac cgc tat cat tgt ate tgc cct atg ata age get gaa gac 291 

ser Asn His Arg Tyr His Cys lie Cys Pro Met lie Ser Ala Glu Asp 
75 * 80 ' 85 

ccg gac aga eta caa egg tat gca gaa aga ctt aag aaa agt gac att 339 
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Pro Asp Arg Leu Gin Arg Tyr Ala Glu Arg Leu Lys Lys Ser Asp lie 

90 95 100 105 

acc gac aag aac ata gcc tct aag gcg gca gac ctg ctg gaa gtc atg 387 

Thr Asp Lys Asn lie Ala Ser Lys Ala Ala Asp Leu Leu Glu Val Met 

110 115 120 

tea aca cca gac gca gag act cca tct ctg tgt atg cac aca gac gcc 435 

Ser Thr Pro Asp Ala Glu Thr Pro Ser Leu Cys Met His Thr Asp Ala 
125 130 135 

acg tgt agg tac ttt gga agt gta gca gta tac caa gat gtg tac gca 483 

Thr Cys Arg Tyr Phe Gly Ser val Ala val Tyr Gin Asp Val Tyr Ala 

140 145 * 150 

gtc cat gca ccg aca tea ate tac cac cag gcg ctt aaa gga gtt agg 531 

Val His Ala Pro Thr Ser lie Tyr His Gin Ala Leu Lys Gly Val Arg 
155 160 165 

aca att tac tgg ata gqc ttt gac acg acc cct ttt atg tac aaa aac 579 

Thr lie Tyr Trp lie Gly Phe Asp Thr Thr Pro Phe Met Tyr Lys Asn 

170 175 180 * 185 

atg gca ggt tec tac cct act tac aac acg aac tgg get gac gag aga 627 

Met Ala Gly Ser Tyr Pro Thr Tyr Asn Thr Asn Trp Ala Asp Glu Arg 

190 195 200 

gta ttg gaa gca cgt aac att gqc etc gqt aac tea gat ctt cag gag 675 

Val Leu Glu Ala Arg Asn lie Gly Leu Gly Asn Ser Asp Leu Gin Glu 
205 ~ 210 215 

age agg ctt gga aaa etc tea ate ctt agg aag aag agg etc caa cct 723 

Ser Arg Leu Gly Lys Leu Ser lie Leu Arg Lys Lys Arg Leu Gin Pro 

220 225 230 

act aat aag ate ata ttc teg gtt gqt tea aca ate tac aca gaa gat 771 

Thr Asn Lys lie lie Phe Ser Val Gly Ser Thr lie Tyr Thr Glu Asp 
235 240 245 

aga tea ctg tta cgt age tgg cat ctt cca aac gtg ttc cac ttg aaa 819 

Arg Ser Leu Leu Arg Ser Trp His Leu Pro Asn Val Phe His Leu Lys 

250 255 260 265 

gga aag tct aac ttc aca ggt aga tgt ggg acc att gtc age tgt gaa 867 

Gly Lys Ser Asn Phe Thr Gly Arg Cys Gly Thr lie Val Ser Cys Glu 

270 275 280 

ggg tac gtc ate aaa aag ata acg ate age cca gga eta tac ggt aaa 915 

Gly Tyr val lie Lys Lys lie Thr lie Ser Pro Gly Leu Tyr Gly Lys 
285 290 295 

gtt gag aac ttg gcg tec aca atg cat cgc gag ggt ttc ttg agt tgc 963 

val Glu Asn Leu Ala Ser Thr Met His Arg Glu Gly Phe Leu Ser Cys 

300 305 ~ 310 



aaa gtc aca gat acg ctg cgc ggc gag agg gtt tct ttt get gtg tgt 
Lys Val Thr Asp Thr Leu Arg Gly Glu Arg Val Ser Phe Ala Val Cys 
315 320 325 



1011 



acg tat gta cca gcc aca ctt tgc gat cag atg aca ggg att ctg gca 1059 

Thr Tyr val Pro Ala Thr Leu Cys Asp Gin Met Thr Gly lie Leu Ala 
330 335 340 345 
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act gac gtt agt gtg gat gac gca caa aaa eta ttg gtt ggg etc aac 1107 
Thr Asp val Ser Val Asp Asp Ala Gin Lys Leu Leu Val Gly Leu Asn 
350 355 360 

caa agg att gtc gtc aat ggt agg acg caa aga aat act aac aca atg 1155 
Gin Arg lie Val val Asn Gly Arg Thr Gin Arg Asn Thr Asn Thr Met 
365 370 375 

cag aac tat eta tta cca gtg gtc gec cag gcg ttt tec agg tgg gcg 1203 
Gin Asn Tyr Leu Leu Pro val Val Ala Gin Ala Phe Ser Arg Trp Ala 
380 385 390 

cgt gaa cat cgt gec gac ttg gac gac gag aaa gaa eta ggg gtg egg 1251 
Arg Glu His Arg Ala Asp Leu Asp Asp Glu Lys Glu Leu Gly Val Arg 
395 400 405 

gag cgc act ctt act atg ggc tgc tgc tgg get ttc aag acc cag aaa 1299 
Glu Arg Thr Leu Thr Met Gly Cys Cys Trp Ala Phe Lys Thr Gin Lys 
410 " 415 420 425 

ate aca tec ate tac aag aag cct ggt acg caa aca att aag aaa gta 1347 
lie Thr Ser lie Tyr Lys Lys Pro Gly Thr Gin Thr lie Lys Lys Val 
430 435 440 

cct gee gtc ttt gac tea ttt gtg att cca cgc ctt acc age cac ggg 1395 
Pro Ala val Phe Asp Ser Phe Val lie Pro Arg Leu Thr Ser His Gly 
445 450 455 

etc gat atg ggc ttc cgc cgt agg etc aag ctg ctg ctt gaa cca act 1443 
Leu Asp Met Gly Phe Arg Arg Arg Leu Lys Leu Leu Leu Glu Pro Thr 
460 " 465 470 

gtc aaa ccc gca ccg get att aca atg gee gat gtg gag cat ctg cgt 1491 
val Lys Pro Ala Pro Ala lie Thr Met Ala Asp val Glu His Leu Arg 
475 480 485 

ggc tta cag caa gaa get gaa gaa gtg get gca gcg gaa gag ate aga 1539 
Gly Leu Gin Gin Glu Ala Glu Glu val Ala Ala Ala Glu Glu lie Arg 
490 495 500 505 

gaa gec ctg cca ccc ttg etc cct gaa ata gaa aaa gag acc gta gag 1587 
Glu Ala Leu Pro Pro Leu Leu Pro Glu lie Glu Lys Glu Thr val Glu 
510 515 520 

gca gaa gta gac etc att atg caa gag gca gga gca ggt age gtg gag 1635 
Ala Glu Val Asp Leu lie Met Gin Glu Ala Gly Ala Gly Ser Val Glu 
525 530 535 

aca cca cga gga cac ate agg gtg aca agt tac cca ggc gaa gag aag 1683 
Thr Pro Arg Gly His lie Arg val Thr Ser Tyr Pro Gly Glu Glu Lys 
540 545 550 

att ggg tct tac get ata ctt tea ccc cag gcg gta ttg aat agt gaa 1731 
lie Gly ser Tyr Ala lie Leu Ser Pro Gin Ala val Leu Asn Ser Glu 
555 560 565 

aaa ctg gcg tgt ate cac cca ttg gcg gaa caa gta ctg gta atg act 1779 
Lys Leu Ala Cys lie His Pro Leu Ala Glu Gin val Leu val Met Thr 
570 575 580 585 

cac aaa ggt agg gca ggg aga tac aaa gtc gag cca tac cac ggt aag 1827 

His Lys Gly Arg Ala Gly Arg Tyr Lys val Glu Pro Tyr His Gly Lys 
590 595 600 
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gtc att gta cca gaa ggg acg gcg gtc cct gtt caa gac ttc cag gca 

val lie val Pro Glu Gly Thr Ala val Pro val Gin Asp Phe Gin Ala 
605 610 615 

ttg agt gag age get acg ate gtt ttc aac gag agg gag ttc gta aac 

Leu Ser Glu Ser Ala Thr lie val Phe Asn Glu Arg Glu Phe val Asn 
620 625 630 

aga tac ctg cac cac ate gca ate aac gqa gga gcg eta aac act gac 

Arg Tyr Leu His His lie Ala lie Asn Gly Gly Ala Leu Asn Thr Asp 
635 640 645 

gaa gag tac tat aag act gta aag act cag gac aca gac tea gaa tac 

Glu Glu Tyr Tyr Lys Thr Val Lys Thr Gin Asp Thr Asp Ser Glu Tyr 

650 ' 655 660 665 

gtc ttc gat att gac gca cga aag tgt gtt aag cga gaa gac gca gqt 

val Phe Asp lie Asp Ala Arg Lys Cys Val Lys Arg Glu Asp Ala Gly 
670 ' 675 680 

ccc ttg tgc eta acc gqt gat ctg gta gat cca cca ttt cac gag ttt 

Pro Leu Cys Leu Thr Gly Asp Leu val Asp Pro Pro Phe His Glu Phe 
685 690 695 

gcg tac gag agt etc aag aca cga cca gca gca cct cac aaa gtc cca 

Ala Tyr Glu Ser Leu Lys Thr Arg Pro Ala Ala Pro His Lys val Pro 
700 ' 705 710 

acc ate gqa gtc tat gqa gtq cca gqt tea gqt aaa tct gqa ate ate 

Thr lie Gly val Tyr Gly Val Pro Gly Ser Gly Lys Ser Gly lie lie 



age get gtq act aag aaa gat ctg gtt gtq agt gcg aag aag gaa 
Ser Ala val Thr Lys Lys Asp Leu val val Ser Ala Lys Lys Glu 



aaa 

Lys Ser Ala val Thr Lys Lys Asp Leu val val Ser Ala Lys Lys 
730 735 740 745 



aac tgc gca gaa ate ate agg gat gta agg agg atg aga cgt atg gat 

Asn cys Ala Glu lie lie Arg Asp val Arg Arg Met Arg Arg Met Asp 

750 755 ~ 760 

gtt get get agg act gtc gat tea gtq ctt eta aat ggg gtt aag cac 

val Ala Ala Arg Thr val Asp Ser val Leu Leu Asn Gly Val Lys His 
765 770 775 

ccc gtt aac act ctg tac att gat gag gca ttt gee tgc cat gca ggg 

Pro Val Asn Thr Leu Tyr lie Asp Glu Ala Phe Ala Cys His Ala Gly 
780 785 790 

acg ctg ctg gca ctg att gee ate gtc aaa cct aag aaa gtq gta ttg 

Thr Leu Leu Ala Leu lie Ala lie val Lys Pro Lys Lys Val val Leu 
795 800 805 

tgc ggg gac cca aaa caa tgc ggc ttc ttt aac atg atg tgc ctg aaa 

Cys Gly Asp Pro Lys Gin Cys Gly Phe Phe Asn Met Met Cys Leu Lys 

810 815 820 825 

gta cat ttt aac cat gac ata tgc act gaa gtg tac cat aaa age ate 

val His Phe Asn His Asp lie Cys Thr Glu Val Tyr His Lys Ser lie 

830 835 840 

tct agg agg tgc aca cag act gta acc gee ate gtc tec acg etc ttc 

Ser Arg Arg cys Thr Gin Thr val Thr Ala lie Val Ser Thr Leu Phe 
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845 850 855 

tac gac aag cga atg aag acg gtt aac cca tgt get gat aaa ate ate 2643 
Tyr Asp Lys Arg Met Lys Thr val Asn Pro Cys Ala Asp Lys lie lie 
860 865 870 

ata gat acc aca gqg acc aca aag ccg cac aaa gat gat ctg att eta 2691 
lie Asp Thr Thr Gly Thr Thr Lys Pro His Lys Asp Asp Leu lie Leu 
875 880 885 

acc tgt ttc aga gga tgg gtg aaa cag eta cag att gac tac aaa aat 2739 
Thr Cys Phe Arg Gly Trp val Lys Gin Leu Gin lie Asp Tyr Lys Asn 
890 ~ 895 900 905 

cac gaa ate atg act gcg get gca teg caa gga ctt acg egg aaa gqc 2787 
His Glu lie Met Thr Ala Ala Ala Ser Gin Gly Leu Thr Arg Lys Gly 
910 915 920 

gtt tat get gtc agg tac aaa gtc aac gag aat cca etc tac teg cag 2835 
val Tyr Ala val Arg Tyr Lys val Asn Glu Asn Pro Leu Tyr Ser Gin 
925 930 935 

act tct gag cac gtq aac gtq tta ctt aca cgc aca gaa aaa cgc att 2883 
Thr ser Glu His Val Asn val Leu Leu Thr Arg Thr Glu Lys Arg lie 
940 945 950 

gtc tgg aag acg eta get ggt gat ccc tgg ata aag aca ctt aca get 2931 
val Trp Lys Thr Leu Ala Gly Asp Pro Trp lie Lys Thr Leu Thr Ala 
955 960 965 

aaa tat ccc gqg gat ttc acg get tea ttg gac gac tgg cag cgc gaa 2979 
Lys Tyr Pro Gly Asp Phe Thr Ala Ser Leu Asp Asp Trp Gin Arg Glu 
970 975 980 985 

cac gac gec att atg gca cgc gtt ctt gat aag ccg cag aca get gat 3027 
His Asp Ala lie Met Ala Arg val Leu Asp Lys Pro Glri Thr Ala Asp 
990 " 995 1000 

gtq ttc cag aat aag gtq aac gtc tgc tgg gcg aag get tta gag 3072 
val Phe Gin Asn Lys val Asn Val Cys Trp Ala Lys Ala Leu Glu 
1005 1010 1015 

cca gtc ttg gee acg gec aac att gtq ctg acg aga cag cag tgg 3117 
Pro val Leu Ala Thr Ala Asn lie val Leu Thr Arg Gin Gin Trp 
1020 1025 ~ 1030 

gag acg ttg cac cca ttc aag cat gac aga gcg tac tea cct gaa 3162 
Glu Thr Leu His Pro Phe Lys His Asp Arg Ala Tyr Ser Pro Glu 
1035 1040 ~ - 1045 

atg gca ctg aac ttc ttt tgc acc agg ttc ttt gga gta gac ctg 3207 
Met Ala Leu Asn Phe Phe Cys Thr Arg Phe Phe Gly val Asp Leu 
1050 1055 1060 

gac agt gqg tta ttt tec get cct acc gtc gca ctt act tac agg 3252 
Asp ser Gly Leu Phe Ser Ala Pro Thr Val Ala Leu Thr Tyr Arg 
1065 1070 1075 



gat cag cac tgg gat aac teg cca gqg aag aac atg tat gqg ctt 
Asp Gin His Trp Asp Asn Ser Pro Gly Lys Asn Met Tyr Gly Leu 
1080 1085 1090 



3297 



aat aga gag gta gca aag gag ttg tea egg cga tat ccg tgc ate 3342 
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Asn Arg Glu val Ala Lys Glu Leu Ser Arg Arg Tyr Pro Cys He 
1095 1100 1105 

aca aaa gcg gtt gac aca ggc agg gta get gat ata agg aat aat 3387 
Thr Lys Ala val Asp Thr Gly Arg Val Ala Asp lie Arg Asn Asn 
1110 1115 1120 

acc ate aag gac tac tct cca aca att aat gtg gtt cca tta aat 3432 
Thr lie Lys Asp Tyr Ser Pro Thr lie Asn Val val Pro Leu Asn 
1125 1130 1135 

cgc egg ttg ccc cac teg ttg ate gtt gac cac aaa gga cag ggt 
Arg Arg Leu Pro His Ser Leu lie Val Asp His Lys Gly Gin Gly 
1140 1145 1150 



gtq ttg gtq ate ggc gat cct ate age att cca ggg aag aaa gta 
Val Leu val lie Gly Asp Pro lie Ser lie Pro Gly Lys Lys val 
1170 1175 1180 



3477 



aca act gat cac age gga ttc eta tct aag atg aag ggc aaa tct 3522 
Thr Thr Asp His Ser Gly Phe Leu Ser Lys Met Lys Gly Lys Ser 
1155 1160 1165 



3567 



gag tec atg gqt cca ttg ccc act aat acc ate agg tgt gat etc 3612 
Glu Ser Met Gly Pro Leu Pro Thr Asn Thr lie Arg Cys Asp Leu 
1185 1190 1195 

gat ttg gga ata cct age cat gtc gqt aaa tat gac att ate ttt 3657 
Asp Leu Gly lie Pro Ser His Val Gly Lys Tyr Asp lie lie Phe 
1200 1205 1210 

gtc aat gtt agg acc ccg tac agg aac cat cac tac caa cag tgc 3702 
val Asn val Arg Thr Pro Tyr Arg Asn His His Tyr Gin Gin Cys 
1215 1220 1225 

gag gat cac get ate cac cac age atg eta acg tgt aag get gtc 3747 
Glu Asp His Ala lie His His Ser Met Leu Thr Cys Lys Ala val 
1230 1235 1240 

cac cac ctg aac act ggc gga aca tgt gtg get ata ggg tat ggg 3792 
His His Leu Asn Thr Gly Gly Thr Cys val Ala lie Gly Tyr Gly 
1245 1250 1255 

ctt get gat cgc gca acc gag aat ate ate act gcg gtg gca cgc 3837 
Leu Ala Asp Arg Ala Thr Glu Asn lie lie Thr Ala Val Ala Arg 
1260 1265 1270 

tea ttt agg ttt acc cgt gtc tgt cag cct aag aac act gee gaa 3882 
Ser Phe Arg Phe Thr Arg val Cys Gin Pro Lys Asn Thr Ala Glu 
1275 1280 1285 

aat act gag gtt etc ttc gtg ttc ttc ggc aag gac aac ggc aac 3927 
Asn Thr Glu val Leu Phe Val Phe Phe Gly Lys Asp Asn Gly Asn 
1290 1295 * 1300 

cac aca cat gac cag gac aga etc ggt gta gtg ctt gac aac ate 3972 
His Thr His Asp Gin Asp Arg Leu Gly Val val Leu Asp Asn lie 
1305 1310 1315 

tat caa ggg tea acc agg tac gag gca ggg aga get cca gcg tac 4017 
Tyr Gin Gly Ser Thr Arg Tyr Glu Ala Gly Arg Ala Pro Ala Tyr 
1320 ' 1325 1330 
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aga gtg ate aga ggt gac att age aag age get gac caa get ate 
Arg val lie Arg Gly Asp lie ser Lys Ser Ala Asp Gin Ala lie 
1335 1340 1345 



ggc gac ctt aag etc gca get gee tac atg age ata gcg tec ate 
Gly Asp Leu Lys Leu Ala Ala Ala Tyr Met Ser lie Ala Ser lie 
1410 1415 1420 



ace ggc ate tat tct gqt ggc aaa gat cga gtq atg caa tea 
Thr Gly lie Tyr Ser Gly Gly Lys Asp Arg val Met Gin Ser 
1440 1445 1450 



4062 



gtt aat get get aat age aaa gqt caa cca gqt tec gga gtq tgc 4107 

val Asn Ala Ala Asn Ser Lys Gly Gin Pro Gly Ser Gly Val Cys 

1350 1355 1360 

gqt gca ctg tac cga aaa tgg ccg get get ttt gat aga cag cca 4152 

Gly Ala Leu Tyr Arg Lys Trp Pro Ala Ala Phe Asp Arg Gin Pro 

1365 1370 1375 

ata get gtc gqg acg get aga ctt gtq aag cac gaa ccg etc ate 4197 

lie Ala val Gly Thr Ala Arg Leu Val Lys His Glu Pro Leu lie 

1380 1385 1390 

ata cat get gta gqa ccc aat ttt tct aag atg ccg gaa ccg gag 4242 

lie His Ala val Gly Pro Asn Phe Ser Lys Met Pro Glu Pro Glu 

1395 1400 1405 



4287 



gtc aac get gag egg att aca aaa ata tea gta ccg eta ctg tea 4332 
Val Asn Ala Glu Arg lie Thr Lys lie Ser Val Pro Leu Leu Ser 
1425 1430 1435 



ttg 4377 
Leu 



cat cac ctg ttc act get ttc gac act acg gat gee gat gtc ace 4422 

His His Leu Phe Thr Ala Phe Asp Thr Thr Asp Ala Asp val Thr 

1455 1460 1465 

ata tat tgc ttg gat aaa caa tgg gag ace agg ata ate gag gee 4467 

lie Tyr Cys Leu Asp Lys Gin Trp Glu Thr Arg lie lie Glu Ala 

1470 1475 1480 

att cac cgc aaa gaa age gtc gaa att ctg gat gat gac aag cca 4512 

lie His Arg Lys Glu Ser val Glu lie Leu Asp Asp Asp Lys Pro 

1485 1490 1495 

gta gac att gac ttg gtc agg gtc cac cca aac age tct ttg gca 4557 

val Asp lie Asp Leu val Arg val His Pro Asn Ser ser Leu Ala 

1500 1505 1510 

ggc aga cca ggt tac tec gtc aat gag ggc aag ttg tat tea tac 4602 

Gly Arg Pro Gly Tyr Ser val Asn Glu Gly Lys Leu Tyr Ser Tyr 

1515 1520 1525 

ctg gaa ggt aca cga ttc cat cag ace gee aag gac att gee gaa 4647 

Leu Glu Gly Thr Arg Phe His Gin Thr Ala Lys Asp lie Ala Glu 

1530 1535 1540 

ate cat gca atg tgg ccc aac aaa tct gag get aat gag cag att 4692 

lie His Ala Met Trp Pro Asn Lys Ser Glu Ala Asn Glu Gin lie 

1545 1550 1555 

tgc ttg tac ate ctg ggg gag agt atg tec age ate cgc tec aaa 4737 

Cys Leu Tyr lie Leu Gly Glu Ser Met Ser Ser lie Arg Ser Lys 

1560 1565 1570 
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tgc cca gta gag gag tea gag gcg tct get cca cct cac aca ctt 4782 

Cys Pro Val Glu G"lu Ser Glu Ala Ser Ala Pro Pro His Thr Leu 

1575 1580 1585 

cca tgc ctg tgt aat tac get atg acg get gag cgc gta tac agg 4827 

pro Cys Leu Cys Asn Tyr Ala Met Thr Ala Glu Arg val Tyr Arg 

1590 1595 ~ 1600 

ttg cgc tct gcg aag aaa gaa cag ttc gec gta tgc tea tea ttc 4872 

Leu Arg Ser Ala Lys Lys Glu Gin Phe Ala val Cys Ser Ser Phe 

1605 1610 1615 



ctg ttg ccg aag tac agg ate aca ggc gtq cag aag eta cag tgc 
Leu Leu Pro Lys Tyr Arg lie Thr Gly Val Gin Lys Leu Gin cys 
1620 ~ 1625 1630 



4917 



age aaa cca gtc ctg ttt tea ggc gtc gta cca ccg get gta cac 4962 
Ser Lys Pro val Leu Phe Ser Gly val val Pro Pro Ala val His 
1635 1640 1645 

ccc agg aag tac gcg gaa ata att eta gaa acg cca cca ccg cca 5007 
pro Arg Lys Tyr Ala Glu lie lie Leu Glu Thr Pro Pro Pro Pro 
1650 1655 1660 

gca acg aca acc gta ata tgt gaa cca act gtq cca gaa cgt ata 5052 
Ala Thr Thr Thr val lie Cys Glu Pro Thr Val Pro Glu Arg lie 
1665 1670 1675 

ccc agt ccg gtq att tct aga gca cca agt gcg gaa tea ctg eta 5097 
Pro Ser Pro Val lie Ser Arg Ala Pro Ser Ala Glu Ser Leu Leu 
1680 1685 1690 

teg ctt ggc ggc gtc teg ttc tct age tct gec aca cgc teg tea 5142 
Ser Leu Gly Gly val Ser Phe Ser Ser Ser Ala Thr Arg Ser Ser 
1695 1700 1705 

acc gee tgg age gac tat gac agg egg ttt gtg gtt aca get gat 5187 
Thr Ala Trp Ser Asp Tyr Asp Arg Arg Phe val val Thr Ala Asp 
1710 1715 1720 

gtg cat caa gcg aac acg tct acg tgg age ate cct agt get cct 5232 
val His Gin Ala Asn Thr Ser Thr Trp Ser lie Pro Ser Ala Pro 
1725 1730 1735 

ggc ttg gac gtc cag ctg cct tct gac gtc act gat tec cac tgg 5277 
Gly Leu Asp val Gin Leu Pro Ser Asp val Thr Asp Ser His Trp 
1740 1745 1750 

agt att cca agt gca tea ggc ttt gaa gtg aga aca cca tct gta 5322 
Ser lie Pro ser Ala Ser Gly Phe Glu Val Arg Thr Pro Ser val 
1755 1760 ~ 1765 

cag gac eta act gcg gag tgt gcg aag cct cgt gga ctg gec gaa 5367 
Gin Asp Leu Thr Ala Glu Cys Ala Lys Pro Arg Gly Leu Ala Glu 
1770 1775 ~ 1780 

ata atg caa gac ttc aat act get cct ttc cag ttt ctt teg gac 5412 
lie Met Gin Asp Phe Asn Thr Ala Pro Phe Gin Phe Leu Ser Asp 
1785 1790 1795 

tac aga cca gta ccg gca cca egg aga cgc ccc ate cca tea cct 5457 
Tyr Arg Pro val Pro Ala Pro Arg Arg Arg Pro lie Pro Ser Pro 
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1800 1805 1810 

aga teg acg get tec gca cct cca gtt cca aag cca cgc agg act 
Arg Ser Thr Ala Ser Ala Pro Pro Val Pro Lys Pro Arg Arg Thr 
1815 1820 1825 

aag tac caa caa cca cca gqa gtc get aga gcg ate tea gaa gcg 
Lys Tyr Gin Gin Pro Pro Gly val Ala Arg Ala lie Ser Glu Ala 
1830 1835 1840 

gag ttg gac gag tac ate cgt caa cac tec aac tga egg tat gaa 
Glu Leu Asp Glu Tyr lie Arg Gin His Ser Asn ^ Arg Tyr Glu 
1845 1850 1855 

gcg gqa gcg tat att ttc tea teg gaa aca gqc caa gqt cac ctt 
Ala Gly Ala Tyr lie Phe Ser Ser Glu Thr Gly Gin Gly His Leu 
1860 1865 1870 

caa cag aaa tea gta cgt caa tgt aaa eta caa gaa cct ata ttg 
Gin Gin Lys Ser Val Arg Gin Cys Lys Leu Gin Glu Pro lie Leu 
1875 1880 1885 

gat egg gee gtc cat gag aag tat tac gee ccg cgc etc gat etc 
Asp Arg Ala val His Glu Lys Tyr Tyr Ala Pro Arg Leu Asp Leu 
1890 1895 1900 

gaa aga gag aaa atg tta cag aag aaa ctg caa tta tgc gec tct 
Glu Arg Glu Lys Met Leu Gin Lys Lys Leu Gin Leu Cys Ala Ser 
1905 1910 * 1915 

gaa gqa aat aga age agg tat caa tea cga aaa gta gaa aat atg 
Glu Gly Asn Arg Ser Arg Tyr Gin Ser Arg Lys Val Glu Asn Met 
1920 1925 1930 

aaa gca att aca gcg gag cga etc att tct gqa ttg gqc aca tat 
Lys Ala lie Thr Ala Glu Arg Leu lie Ser Gly Leu Gly Thr Tyr 
1935 1940 1945 

eta tea tea gaa gtq aat cct gtc gag tgt tac aga gtc aat tat 
Leu Ser Ser Glu val Asn Pro val Glu Cys Tyr Arg val Asn Tyr 
1950 1955 " 1960 

cct gta cca ate tac teg tea acg gta att aac agg ttt aca tct 
Pro val Pro lie Tyr Ser ser Thr val lie Asn Arg Phe Thr ser 
1965 1970 1975 

gca gag gtc gcg gtt aaa acg tgc aac tta gtt ate caa gag aat 
Ala Glu val Ala val Lys Thr Cys Asn Leu val lie Gin Glu Asn 
1980 1985 1990 

tac cct aca gta gec agt tat tgt ata aca gat gaa tac gat gcg 
Tyr Pro Thr val Ala Ser Tyr Cys lie Thr Asp Glu Tyr Asp Ala 
1995 2000 2005 

tat ctt gac atg gtq gac gqc gca teg tgc tgt eta gat aca gee 
Tyr Leu Asp Met vat Asp Gly Ala Ser Cys Cys Leu Asp Thr Ala 
2010 2015 2020 

act ttt tgt ccg get aaa ctg aga age tac cca aag aag cat age 
Thr Phe Cys Pro Ala Lys Leu Arg ser Tyr Pro Lys Lys His Ser 
2025 2030 2035 

tat ttg cag cca gag ata aga tea gee gtc cca teg cct ata cag 
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Tyr Leu Gin Pro Glu lie Arg Ser Ala val Pro Ser Pro lie Gin 

2040 2045 2050 

aat aca tta caa aat gta ttg get gca get act aaa agg aat tgc 6222 

Asn Thr Leu Gin Asn val Leu Ala Ala Ala Thr Lys Arg Asn Cys 

2055 2060 2065 

aac gtt acc caa atg cga gaa tta cct gtc tta gat teg gcg gca 6267 

Asn val Thr Gin Met Arg Glu Leu Pro Val Leu Asp Ser Ala Ala 

2070 2075 2080 

ttt aat gtt gat tgt ttc aag aaa tac gca tgc aat gat gag tac 6312 

Phe Asn Val Asp Cys Phe Lys Lys Tyr Ala Cys Asn Asp Glu Tyr 

2085 2090 2095 

tgg gat acc ttt cgc gat aac cct att egg eta act aca gag aac 6357 

Trp Asp Thr Phe Arg Asp Asn Pro lie Arg Leu Thr Thr Glu Asn 

2100 2105 2110 



gtt acg caa tat gtg aca aag ctg aaa ggg ccg aaa gca gca gca 
val Thr Gin Tyr Val Thr Lys Leu Lys Gly Pro Lys Ala Ala Ala 
2115 2120 2125 



6402 



ttg ttt gcg aat act cat aat eta aaa ccg ttg cag gag ata cca 6447 

Leu Phe Ala Asn Thr His Asn Leu Lys Pro Leu Gin Glu lie Pro 

2130 2135 2140 

atg gat caa ttc gtc atg gat eta aag aga gat gtc aaa gtt act 6492 

Met Asp Gin Phe val Met Asp Leu Lys Arg Asp Val Lys Val Thr 

2145 2150 2155 

ccc ggc acg aaa cat aca gag gag egg cct aag gtg cag gtt att 6537 

Pro Gly Thr Lys His Thr Glu Glu Arg Pro Lys Val Gin Val lie 

2160 2165 2170 

cag get gca gat ccc ctt get acc get tac ctt tgc gqg ate cat 6582 

Gin Ala Ala Asp Pro Leu Ala Thr Ala Tyr Leu Cys Gly lie His 

2175 2180 ' ' 2185 

egg gaa tta gtc cgt aga ctg aat gcg gtg ctt ctg cca aat ate 6627 

Arg Glu Leu val Arg Arg Leu Asn Ala val Leu Leu Pro Asn lie 

2190 2195 2200 

cat act etc ttc gac atg tea gcg gaa gat ttt gat gcg att att 6672 

His Thr Leu Phe Asp Met Ser Ala Glu Asp Phe Asp Ala lie lie 

2205 2210 2215 

get gaa cat ttc cac cac ggc gac cca gta ttg gaa acg gac ate 6717 

Ala Glu His Phe His His Gly Asp Pro val Leu Glu Thr Asp lie 

2220 2225 2230 

gcg teg ttt gat aaa age gaa gac gac get ate gee att teg gcg 6762 

Ala Ser Phe Asp Lys Ser Glu Asp Asp Ala lie Ala lie Ser Ala 

2235 2240 2245 

ttg atg ate ctt gag gac tta ggt gtc gac caa ccg etc tta gat 6807 

Leu Met lie Leu Glu Asp Leu Gly val Asp Gin Pro Leu Leu Asp 

2250 2255 2260 

ttg ata gag gcg gcg ttc ggc aat ate aca tct gtg cac eta cct 6852 

Leu lie Glu Ala Ala Phe Gly Asn lie Thr Ser Val His Leu Pro 

2265 2270 2275 
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aca gga acg agg ttt aaa ttt gqt gcc atg atg aaa tec gqt atg 6897 
Thr Gly Thr Arg Phe Lys Phe Gly Ala Met Met Lys Ser Gly Met 
2280 2285 2290 

ttc tta acg ctg ttt gtc aac aca eta gtc aat ate atg att get 6942 
Phe Leu Thr Leu Phe val Asn Thr Leu val Asn lie Met lie Ala 
2295 2300 2305 

age aga gta eta cgt gaa egg tta acc acg tea gcg tgc gcg gcc 6987 
Ser Arg val Leu Arg Glu Arg Leu Thr Thr Ser Ala Cys Ala Ala 
2310 2315 2320 

tct ate gqc gac gat aac ata gtg cat gqt gtc gtc tec gac acc 7032 
Ser lie Gly Asp Asp Asn lie Val His Gly val Val Ser Asp Thr 
2325 2330 2335 

ttg atg gcg gag aga tgc gcc act tgg ctg aac atg gaa gta aaa 7077 
Leu Met Ala Glu Arg Cys Ala Thr Trp Leu Asn Met Glu val Lys 
2340 2345 2350 

att att gat gca gtt att gqt ate aaa gca ccc tac ttc tgt gqg 7122 
lie lie Asp Ala Val lie Gly lie Lys Ala Pro Tyr Phe Cys Gly 
2355 2360 2365 

gga ttt ate ctg gtg gac cag ata aca gqc aca gcc tgc aga gtc 7167 
Gly Phe lie Leu val Asp Gin lie Thr Gly Thr Ala Cys Arg val 
2370 2375 2380 

gca gac cct eta aaa agg ctt ttt aag ctt gga aaa cca ttg cca 7212 
Ala Asp Pro Leu Lys Arg Leu Phe Lys Leu Gly Lys Pro Leu Pro 
2385 2390 2395 

gtc gat gat acc caa gac tgc gac cgc cgc egg gca ctg cat gat 7257 
val Asp Asp Thr Gin Asp Cys Asp Arg Arg Arg Ala Leu His Asp 
2400 2405 " 2410 

gaa gca atg cga tgg aac aga att gga att acg gac gag tta gtg 7302 
Glu Ala Met Arg Trp Asn Arg lie Gly lie Thr Asp Glu Leu Val 
2415 2420 2425 

aag gcc gta gaa tec aga tac gag ate ata ctg gca ggc ctg ate 7347 
Lys Ala val Glu Ser Arg Tyr Glu lie lie Leu Ala Gly Leu lie 
2430 2435 2440 

ate acg tct ctg tec acg tta gcc gaa age gtt aag aac ttc aag 7392 
lie Thr Ser Leu Ser Thr Leu Ala Glu Ser val Lys Asn Phe Lys 
2445 2450 2455 

age ata aga gqg age cca ate acc etc tac gqc tga cctaaatagg 7438 
Ser lie Arg Gly Ser Pro lie Thr Leu Tyr Gly 
2460 2465 

tgacgtagta gacacgcacc tacccaccgg caga atg ttt cca tac cct cag 7490 

Met Phe Pro Tyr Pro Gin 
2470 

ctg aac ttt cca cca gtt tac cct aca aat ccg atg get tac cga 7535 
Leu Asn Phe Pro Pro val Tyr Pro Thr Asn Pro Met Ala Tyr Arg 
2475 2480 2485 

gat cca aac cct cct agg cgc cgc tgg agg ccg ttt egg ccc ccg 7580 
Asp Pro Asn Pro Pro Arg Arg Arg Trp Arg Pro Phe Arg Pro Pro 
2490 2495 2500 
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ctg get get caa ate gaa gat ctt agg agg teg ata gtc aac ttg 7625 
Leu Ala Ala Gin lie Glu Asp Leu Arg Arg Ser lie Val Asn Leu 
2505 2510 2515 

act ttc aaa caa cga tea cct aat ccg ccg cca ggt cca ccg cca 7670 
Thr Phe Lys Gin Arg Ser Pro Asn Pro Pro Pro Gly Pro Pro Pro 
2520 2525 2530 

aag aag aag aag agt get cct aag cca aaa cct act cag cct aaa 7715 
Lys Lys Lys Lys Ser Ala Pro Lys Pro Lys Pro Thr Gin Pro Lys 
2535 2540 2545 

aag aag aag cag caa gec aag agg acg aaa cgc aag cct aaa cca 7760 
Lys Lys Lys Gin Gin Ala Lys Arg Thr Lys Arg Lys Pro Lys Pro 
2550 2555 2560 

ggg aaa cga caa cgt atg tgt atg aag ttg gag teg gac aag aca 7805 
Gly Lys Arg Gin Arg Met Cys Met Lys Leu Glu Ser Asp Lys Thr 
2565 2570 2575 

ttt ccg ate atg ctg aac ggc caa gtg aat gga tat gec tgc gtt 7850 
Phe Pro lie Met Leu Asn Gly Gin Val Asn Gly Tyr Ala Cys val 
2580 2585 2590 

gtc gga gga agg ctg atg aaa cca etc cac gtt gaa gga aaa att 7895 
Val Gly Gly Arg Leu Met Lys Pro Leu His val Glu Gly Lys lie 
2595 2600 2605 

gat aat gag caa tta gcg gec gtg aaa ttg aag aag get age atg 7940 
Asp Asn Glu Gin Leu Ala Ala Val Lys Leu Lys Lys Ala Ser Met 
2610 2615 2620 

tac gac ttg gag tac ggc gac gtt ccc cag aac atg aaa tea gac 7985 
Tyr Asp Leu Glu Tyr Gly Asp val Pro Gin Asn Met Lys Ser Asp 
2625 2630 2635 

acg ctg cag tac ace age gac aaa cca ccg ggc ttc tac aac tgg 8030 
Thr Leu Gin Tyr Thr Ser Asp Lys Pro Pro Gly Phe Tyr Asn Trp 
2640 2645 2650 

cac cac ggc gca gtc cag tat gag aat ggg aga ttt acc gta ccg 8075 
His His Gly Ala Val Gin Tyr Glu Asn Gly Arg Phe Thr val Pro 
2655 2660 ~ 2665 



aga gga gtg ggc ggg aaa ggc gac age gga aga ccg ate ctg gac 
Arg Gly val Gly Gly Lys Gly Asp Ser Gly Arg Pro lie Leu Asp 
2670 ' * 2675 2680 



ggc acg cgt acg gcg ctt tea gtg gtc act tgg aac cag aaa ggg 
Gly Thr Arg Thr Ala Leu Ser val Val Thr Trp Asn Gin Lys Gly 
2700 2705 2710 



8120 



aac aga ggc aga gtt gtg get att gtt eta gga ggt gca aat gag 8165 
Asn Arg Gly Arg val Val Ala lie val Leu Gly Gly Ala Asn Glu 
2685 2690 2695 



8210 



gtg acc att agg gat acc ccc gaa ggt tct gaa ccg tgg tea eta 8255 

val Thr lie Arg Asp Thr Pro Glu Gly Ser Glu Pro Trp Ser Leu 
2715 2720 ' 2725 

gtt aca gcg eta tgc gtg ctt teg aat gtc acg ttc cca tgc gac 8300 

val Thr Ala Leu Cys val Leu Ser Asn val Thr Phe Pro Cys Asp 
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2730 2735 2740 

aaa cca ccc gtq tgc tat tea ctg acg cca gaa cga aca etc gac 

Lys Pro Pro Vat Cys Tyr Ser Leu Thr Pro Glu Arg Thr Leu Asp 
2745 2750 2755 

gtq etc gaa gag aac gtc gac aat cca aat tac gac acg ctg ctg 

vat Leu Glu Glu Asn val Asp Asn Pro Asn Tyr Asp Thr Leu Leu 
2760 2765 2770 

gag aac gtc ttg aaa tgt cca tea cgc egg ccc aaa cga age att 

Glu Asn val Leu Lys Cys Pro Ser Arg Arg Pro Lys Arg ser lie 
2775 2780 2785 

ace gat gac ttc aca ctg acc agt ccc tac ctg gqg ttc tgc ccg 

Thr Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gty Phe Cys Pro 
2790 2795 2800 

tat tgc aga cac tea acg ccg tgt ttc age cca ata aaa att gag 

Tyr Cys Arg His Ser Thr Pro Cys Phe Ser Pro lie Lys lie Glu 
2805 2810 2815 

aac gtq tgg gac gaa tct gat gat gqa teg att aga ate cag gtc 

Asn vat Trp Asp Glu Ser Asp Asp Gty Ser lie Arg lie Gin val 
2820 2825 2830 

teg gca caa ttc gqc tac aat cag gca gqc act gcg gat gtc acc 

Ser Ala Gin Phe Gty Tyr Asn Gin Ala Gty Thr Ala Asp val Thr 
2835 2840 2845 

aaa' ttc cgt tac atg tct ttc gac cac gac cat gac ate aag gaa 

Lys Phe Arg Tyr Met Ser Phe Asp His Asp His Asp lie Lys Glu 
2850 2855 2860 

gac agt atg gag aaa ata get ate age aca tct gqa ccc tgc cgt 

Asp Ser Met Glu Lys lie Ala lie Ser Thr Ser Gty Pro Cys Arg 
2865 2870 2875 

cgt ctt gqc cac aaa gqg tac ttc ctg tta get caa tgt cct cca 

Arg Leu Gty His Lys Gty Tyr Phe Leu Leu Ala Gin Cys Pro Pro 
2880 ' 2885 2890 

ggt gac agt gta acc gtc agt ate acg age gqa gca tct gag aat 

Gty Asp Ser val Thr Val Ser lie Thr Ser Gty Ala Ser Glu Asn 
2895 2900 2905 

tea tgc acc gtq gag aaa aag ate agg agg aag ttt gtc ggt aga 

Ser Cys Thr vat Glu Lys Lys lie Arg Arg Lys Phe val Gty Arg 
2910 2915 2920 

gag gag tac ttg ttc cca ccc gtc cat gqa aag ctg gta aag tgc 

Glu Glu Tyr Leu Phe Pro Pro val His Gty Lys Leu val Lys Cys 
2925 2930 2935 

cac gtt tac gat cac ttg aag gag acg tct gec gqg tac ata acc 

His val Tyr Asp His Leu Lys Glu Thr Ser Ala Gty Tyr lie Thr 
2940 2945 2950 

atg cac agg cca gqc cca cac gcg tat aag tec tat ctg gag gaa 

Met His Arg Pro Gty Pro His Ala Tyr Lys Ser Tyr Leu Glu Glu 
2955 2960 2965 

gcg tea ggc gaa gtg tac att aaa cca cct tct ggc aag aac gtc 

Page 13 



NEL-0001 Sequence Listing.txt 
Ala ser Gly Glu val Tyr lie Lys Pro Pro Ser Gly Lys Asn val 
2970 2975 2980 

acc tac gaa tgt aag tgt gqc gac tac age aca gqt ate gtq age 9065 
Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Ser Thr Gly lie Val Ser 
2985 2990 2995 

acg cga acg aag atg aac gqc tgc act aaa gca aaa cag tgc att 9110 
Thr Arg Thr Lys Met Asn Gly Cys Thr Lys Ala Lys Gin Cys He 
3000 3005 3010 

gec tac aag age gac caa acg aaa tgg gtc ttc aac teg ccg gat 9155 
Ala Tyr Lys Ser Asp Gin Thr Lys Trp Val Phe Asn Ser Pro Asp 
3015 3020 3025 

ctt att agg cac aca gac cac tea gtq caa gqt aaa ttg cac att 9200 
Leu lie Arg His Thr Asp His Ser val Gin Gly Lys Leu His lie 
3030 3035 3040 

cca ttc cgc ttg aca ccg aca gtc tgc ccg gtt ccg tta get cac 9245 
Pro Phe Arg Leu Thr Pro Thr Val Cys Pro val Pro Leu Ala His 
3045 3050 3055 

acg cct aca gtc acg aag tgg ttc aaa gqc ate acc etc cac ctg 9290 
Thr Pro Thr val Thr Lys Trp Phe Lys Gly lie Thr Leu His Leu 
3060 3065 3070 

act gca atg cga cca aca ttg ctg aca acg aga aaa ttg gqg ctg 9335 
Thr Ala Met Arg Pro Thr Leu Leu Thr Thr Arg Lys Leu Gly Leu 
3075 3080 3085 

cga gca gac gca aca gca gaa tgg att aca gqg tct aca tec agg 9380 
Arg Ala Asp Ala Thr Ala Glu Trp lie Thr Gly Ser Thr Ser Arg 
3090 3095 3100 

aat ttt tct gtq gqg cga gaa gqg ctg gag tac gta tgg gqt aac 9425 
Asn Phe Ser val Gly Arg Glu Gly Leu Glu Tyr val Trp Gly Asn 
3105 3110 3115 

cat gaa cca gtc aga gtc tgg gee cag gag teg gca cca gqc gac 9470 
His Glu Pro val Arg val Trp Ala Gin Glu Ser Ala Pro Gly Asp 
3120 " 3125 3130 

cca cat gqa tgg ccg cat gag ate ate ate cac tat tat cat egg 9515 
Pro His Gly Trp Pro His Glu lie lie lie His Tyr Tyr His Arg 
3135 3140 3145 

cat cca gtc tac act gtc att gtq ctg tgt gqt gtc get ctt get 9560 
His Pro val Tyr Thr val lie val Leu Cys Gly val Ala Leu Ala 
3150 3155 3160 

ate ctg gta gqc act gca tea tea gca get tgc ate gee aaa gca 9605 
lie Leu val Gly Thr Ala Ser Ser Ala Ala Cys lie Ala Lys Ala 
3165 3170 3175 

aga aga gac tgc ctg acg cca tac gcg ctt gca ccg aac gca acg 9650 
Arg Arg Asp Cys Leu Thr Pro Tyr Ala Leu Ala Pro Asn Ala Thr 
3180 3185 3190 

gta ccc aca gca tta gcg gtt ttg tgc tgc att egg cca acc aac 9695 
val Pro Thr Ala Leu Ala val Leu Cys Cys lie Arg Pro Thr Asn 
3195 3200 3205 

Page 14 



NEL-0001 Sequence Listing.txt 
get gaa aca ttt gqa gaa act ttg aac cat ctg tgg ttt aac aac 9740 
Ala Glu Thr Phe Gly Glu Thr Leu Asn His Leu Trp Phe Asn Asn 
3210 3215 3220 

caa ccg ttt etc tgg gca cag ttg tgc att cct ctg gca gcg ctt 9785 
Gin Pro Phe Leu Trp Ala Gin Leu Cys lie Pro Leu Ala Ala Leu 
3225 3230 3235 

gtt att ctg ttc cgc tgc ttt tea tgc tgc atg cct ttt tta ttg 9830 
val lie Leu Phe Arg Cys Phe Ser Cys Cys Met Pro Phe Leu Leu 
3240 - 3245 3250 

gtt gca gqc gtc tgc ctg gqg aag gta gac gec ttc gaa cat gcg 9875 
val Ala Gly Val cys Leu Gly Lys Val Asp Ala Phe Glu His Ala 
3255 3260 3265 

acc act gtq cca aat gtt ccg gqg ate ccg tat aag gcg ttg gtc 9920 
Thr Thr val Pro Asn Val Pro Gly lie Pro Tyr Lys Ala Leu Val 
3270 3275 3280 

gaa cgc gca gqt tac gcg cca ctt aac ctg gag ate acg gtc gtc 9965 
Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu lie Thr val val 
3285 3290 3295 

tea teg gaa tta aca cct tea act aac aag gag tac gtq acc tgc 10010 
Ser ser Glu Leu Thr Pro Ser Thr Asn Lys Glu Tyr Val Thr Cys 
3300 3305 3310 

aaa ttc cac aca gtc att cct tea cca caa gtt aaa tgc tgc gqg 10055 
Lys Phe His Thr Val lie Pro Ser pro Gin val Lys Cys Cys Gly 
3315 3320 3325 

tec etc gag tgc aag gca tec tea aag gcg gat tac aca tgc cgc 10100 
Ser Leu Glu Cys Lys Ala Ser Ser Lys Ala Asp Tyr Thr Cys Arg 
3330 3335 3340 

gtt ttt gqc gqt gtq tac cct ttc atg tgg gqa gqc gca caa tgc 10145 
val Phe Gly Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Gin Cys 
3345 ' 3350 3355 

ttc tgt gac agt gag aac aca caa ctg agt gag gcg tac gtc gag 10190 
Phe Cys Asp Ser Glu Asn Thr Gin Leu Ser Glu Ala Tyr Val Glu 
3360 3365 3370 

ttc get cca gac tgc act ata gat cac gca gtc gca eta aaa gtt 10235 
Phe Ala Pro Asp Cys Thr lie Asp His Ala val Ala Leu Lys Val 
3375 3380 3385 

cac aca get get ctg aaa gtc gqc ctg cgt ata gta tac gqc aac 10280 
His Thr Ala Ala Leu Lys val Gly Leu Arg lie val Tyr Gly Asn 
3390 3395 3400 

acc acc gcg cac ctg gat acg ttt gtc aat gqc gtc acg cca gqt 10325 
Thr Thr Ala His Leu Asp Thr Phe Val Asn Gly Val Thr Pro Gly 
3405 3410 3415 

tec tea egg gac ctg aag gtc ata gca gqg ccg ata tea gee get 10370 
Ser Ser Arg Asp Leu Lys val lie Ala Gly Pro He Ser Ala Ala 
3420 3425 3430 

ttt tea ccc ttt gac cat aag gtc gtc ate aga aag gqg ctt gtt 10415 
Phe Ser Pro Phe Asp His Lys val Val lie Arg Lys Gly Leu val 
3435 3440 3445 
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tac aac tac gac ttc cct gag tat gga get atg aaa cca gga gcg 10460 

Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Met Lys Pro Gly Ala 
3450 3455 3460 

ttc ggc gat att caa gca tec teg ctt gat get aca gac ata gta 10505 

Phe Gly Asp lie Gin Ala Ser Ser Leu Asp Ala Thr Asp lie Val 
3465 3470 3475 

gee cgc act gac ata egg ctg ctg aag cct tct gtc aag aac ate 10550 

Ala Arg Thr Asp lie Arg Leu Leu Lys Pro Ser Val Lys Asn lie 
3480 ~ 3485 3490 

cac gtc ccc tac acc caa gca gta tea ggg tat gaa atg tgg aag 10595 

His val Pro Tyr Thr Gin Ala Val Ser Gly Tyr Glu Met Trp Lys 
3495 3500 3505 

aac aac tea gga cga ccc ctg caa gaa aca gca cca ttt gga tgt 10640 

Asn Asn Ser Gly Arg Pro Leu Gin Glu Thr Ala Pro Phe Gly Cys 
3510 ~ 3515 3520 

aaa att gaa gtg gag cct ctg cga gcg tct aac tgt get tac ggg 10685 

Lys lie Glu val Glu Pro Leu Arg Ala Ser Asn Cys Ala Tyr Gly 
3525 3530 3535 

cac ate cct ate teg att gac ate cct gat gca get ttt gtg aga 10730 

His lie Pro lie Ser lie Asp lie Pro Asp Ala Ala Phe Val Arg 
3540 3545 3550 

tea tea gaa tea cca aca att tta gaa gtt age tgc aca gta gca 10775 

Ser Ser Glu Ser Pro Thr lie Leu Glu Val Ser Cys Thr Val Ala 
3555 3560 3565 

gac tgc att tat tct gca gac ttt ggt ggt tct eta aca tta cag 10820 

Asp Cys lie Tyr Ser Ala Asp Phe Gly Gly Ser Leu Thr Leu Gin 
3570 3575 3580 

tac aaa get gac agg gag gga cat tgt cca gtt cac tec cac tec 10865 

Tyr Lys Ala Asp Arg Glu Gly His Cys Pro val His Ser His Ser 
3585 3590 3595 

acg aca get gtt ttg aag gaa gcg acc aca cat gtg act gee gta 10910 

Thr Thr Ala val Leu Lys Glu Ala Thr Thr His Val Thr Ala val 
3600 3605 3610 

ggc age ata aca eta cat ttt age aca teg age cca caa gca aat 10955 

Gly ser lie Thr Leu His Phe ser Thr Ser Ser Pro Gin Ala Asn 
3615 3620 3625 

ttt ata gtt teg eta tgc ggc aag aag tec acc tgc aat get gaa 11000 

Phe lie val Ser Leu Cys Gly Lys Lys Ser Thr cys Asn Ala Glu 
3630 3635 3640 

tgt aaa cca ccg gee gac cac ata att gga gaa cca cat aaa gtc 11045 

Cys Lys Pro Pro Ala Asp His lie lie Gly Glu Pro His Lys Val 
3645 3650 3655 

gac caa gaa ttc cag gcg gca gtt tec aaa aca tct tgg aac tgg 11090 

Asp Gin Glu Phe Gin Ala Ala val Ser Lys Thr ser Trp Asn Trp 
3660 3665 3670 



ctg ctt gca ctg ttt ggg gga gca tea tec etc att gtt gta gga 
Leu Leu Ala Leu Phe Gly Gly Ala Ser ser Leu lie val val Gly 
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3675 3680 3685 

ctt ata gtq ttg gtc tgc age tct atg ctt ata aac aca cgt aga 11180 
Leu lie val Leu val Cys Ser Ser Met Leu lie Asn Thr Arg Arg 
3690 ' 3695 3700 

tga ctgagegegg acactgacat ageggtaaaa ctcgatgtac ttccgaggaa 11233 

gcgtggtgca taatgccacg cgccgcttga cactaaaact cgatgtattt ccgaggaagc 11293 

acagtgeata atgctgtgca gtgtcacatt aategtatat cacactacat attaacaaca 11353 

ctatatcact tttatgagac tcactatggg tctctaatat acactacaca tattttactt 11413 

aaaaacacta tacacacttt ataaattctt ttataatttt tcttttgttt ttattttgtt 11473 

tttaaaattt c 11484 

<210> 2 

<211> 1852 

<212> PRT 

<213> western equine encephalomyelitis virus - strain 71V-1658 

<400> 2 

Met Glu Arg lie His val Asp Leu Asp Ala Asp Ser Pro Tyr val Lys 
1 5 10 15 

Ser Leu Gin Arg Thr Phe Pro Gin Phe Glu lie Glu Ala Arg Gin val 
20 25 30 

Thr Asp Asn Asp His Ala Asn Ala Arg Ala Phe Ser His Val Ala Thr 
35 40 45 

Lys Leu lie Glu Ser Glu val Asp Arg Asp Gin val lie Leu Asp lie 
50 55 ~ 60 

Gly Ser Ala Pro Val Arg His Ala His Ser Asn His Arg Tyr His Cys 
65 70 75 " 80 

lie Cys Pro Met lie Ser Ala Glu Asp Pro Asp Arg Leu Gin Arg Tyr 
85 90 95 

Ala Glu Arg Leu Lys Lys ser Asp lie Thr Asp Lys Asn lie Ala Ser 
100 105 110 

Lys Ala Ala Asp Leu Leu Glu val Met Ser Thr Pro Asp Ala Glu Thr 
115 120 125 

Pro Ser Leu Cys Met His Thr Asp Ala Thr Cys Arg Tyr Phe Gly ser 
130 135 140 



val Ala val Tyr Gin Asp val Tyr Ala val His Ala Pro Thr ser lie 
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145 150 155 160 

Tyr His Gin Ala Leu Lys Gly Val Arg Thr lie Tyr Trp lie Gly Phe 
165 170 175 

Asp Thr Thr Pro Phe Met Tyr Lys Asn Met Ala Gly Ser Tyr Pro Thr 
180 185 190 

Tyr Asn Thr Asn Trp Ala Asp Glu Arg val Leu Glu Ala Arg Asn lie 
195 200 " 205 

Gly Leu Gly Asn Ser Asp Leu Gin Glu Ser Arg Leu Gly Lys Leu Ser 
210 215 220 

lie Leu Arg Lys Lys Arg Leu Gin Pro Thr Asn Lys lie lie Phe Ser 
225 230 235 240 

val Gly Ser Thr lie Tyr Thr Glu Asp Arg Ser Leu Leu Arg Ser Trp 
245 250 255 

His Leu Pro Asn Val Phe His Leu Lys Gly Lys Ser Asn Phe Thr Gly 
260 265 270 

Arg Cys Gly Thr lie val Ser Cys Glu Gly Tyr val lie Lys Lys lie 
275 280 285 

Thr lie Ser Pro Gly Leu Tyr Gly Lys val Glu Asn Leu Ala Ser Thr 
290 * 295 300 

Met His Arg Glu Gly Phe Leu Ser Cys Lys val Thr Asp Thr Leu Arg 
305 ~ 310 315 320 

Gly Glu Arg val Ser Phe Ala Val Cys Thr Tyr val Pro Ala Thr Leu 
325 330 335 

Cys Asp Gin Met Thr Gly lie Leu Ala Thr Asp val Ser Val Asp Asp 
340 345 350 

Ala Gin Lys Leu Leu Val Gly Leu Asn Gin Arg lie val val Asn Gly 
355 360 365 

Arg Thr Gin Arg Asn Thr Asn Thr Met Gin Asn Tyr Leu Leu Pro val 
370 375 380 

val Ala Gin Ala Phe Ser Arg Trp Ala Arg Glu His Arg Ala Asp Leu 
385 390 395 400 
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Asp Asp Glu Lys Glu Leu Gly Val Arg Glu Arg Thr Leu Thr Met Gly 
405 410 415 

Cys Cys Trp Ala Phe Lys Thr Gin Lys lie Thr Ser lie Tyr Lys Lys 
420 425 430 

Pro Gly Thr Gin Thr lie Lys Lys val Pro Ala val Phe Asp Ser Phe 
435 440 445 

Val lie Pro Arg Leu Thr Ser His Gly Leu Asp Met Gly Phe Arg Arg 
450 455 460 

Arg Leu Lys Leu Leu Leu Glu Pro Thr val Lys Pro Ala Pro Ala lie 
465 470 475 480 

Thr Met Ala Asp Val Glu His Leu Arg Gly Leu Gin Gin Glu Ala Glu 
485 490 495 

Glu val Ala Ala Ala Glu Glu lie Arg Glu Ala Leu Pro Pro Leu Leu 
500 505 510 

Pro Glu lie Glu Lys Glu Thr val Glu Ala Glu Val Asp Leu lie Met 
515 520 525 

Gin Glu Ala Gly Ala Gly Ser val Glu Thr Pro Arg Gly His lie Arg 
530 ' 535 540 

val Thr Ser Tyr Pro Gly Glu Glu Lys lie Gly Ser Tyr Ala lie Leu 
545 550 555 560 

Ser Pro Gin Ala val Leu Asn ser Glu Lys Leu Ala Cys lie His Pro 
565 570 575 

Leu Ala Glu Gin val Leu val Met Thr His Lys Gly Arg Ala Gly Arg 
580 585 590 

Tyr Lys val Glu Pro Tyr His Gly Lys val lie Val Pro Glu Gly Thr 
595 ' 600 605 

Ala val Pro val Gin Asp Phe Gin Ala Leu Ser Glu ser Ala Thr lie 
610 615 620 

val Phe Asn Glu Arg Glu Phe Val Asn Arg Tyr Leu His His lie Ala 
625 630 635 640 

lie Asn Gly Gly Ala Leu Asn Thr Asp Glu Glu Tyr Tyr Lys Thr Val 
645 650 655 
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Lys Thr Gin Asp Thr Asp Ser Glu Tyr val Phe Asp lie Asp Ala Arg 
660 665 670 

Lys Cys val Lys Arg Glu Asp Ala Gly Pro Leu Cys Leu Thr Gly Asp 
675 " 680 685 

Leu val Asp Pro Pro Phe His Glu Phe Ala Tyr Glu Ser Leu Lys Thr 
690 695 700 

Arg Pro Ala Ala Pro His Lys Val Pro Thr lie Gly val Tyr Gly Val 
705 710 715 720 

Pro Gly Ser Gly Lys Ser Gly lie lie Lys Ser Ala Val Thr Lys Lys 
725 730 735 

Asp Leu val val Ser Ala Lys Lys Glu Asn Cys Ala Glu lie lie Arg 
740 745 750 

Asp Val Arg Arg Met Arg Arg Met Asp Val Ala Ala Arg Thr Val Asp 
755 " 760 765 

Ser val Leu Leu Asn Gly Val Lys His Pro Val Asn Thr Leu Tyr lie 
770 775 780 

Asp Glu Ala Phe Ala Cys His Ala Gly Thr Leu Leu Ala Leu lie Ala 
785 790 795 800 

lie val Lys Pro Lys Lys val val Leu Cys Gly Asp Pro Lys Gin Cys 
805 810 815 

Gly Phe Phe Asn Met Met Cys Leu Lys val His Phe Asn His Asp lie 
820 825 830 

Cys Thr Glu val Tyr His Lys Ser lie Ser Arg Arg Cys Thr Gin Thr 
835 840 845 

Val Thr Ala lie Val Ser Thr Leu Phe Tyr Asp Lys Arg Met Lys Thr 
850 855 860 

val Asn Pro Cys Ala Asp Lys lie lie lie Asp Thr Thr Gly Thr Thr 
865 870 875 880 

Lys Pro His Lys Asp Asp Leu lie Leu Thr Cys Phe Arg Gly Trp val 
885 890 ~ 895 

Lys Gin Leu Gin lie Asp Tyr Lys Asn His Glu lie Met Thr Ala Ala 
900 905 910 
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Ala Ser Gin Gly Leu Thr Arg Lys Gly Val Tyr Ala Val Arg Tyr Lys 
915 920 ' 925 

val Asn Glu Asn Pro Leu Tyr Ser Gin Thr Ser Glu His Val Asn Val 
930 935 940 

Leu Leu Thr Arg Thr Glu Lys Arg lie val Trp Lys Thr Leu Ala Gly 
945 950 955 960 

Asp Pro Trp lie Lys Thr Leu Thr Ala Lys Tyr Pro Gly Asp Phe Thr 
965 970 975 

Ala Ser Leu Asp Asp Trp Gin Arg Glu His Asp Ala lie Met Ala Arg 
980 985 990 

val Leu Asp Lys Pro Gin Thr Ala Asp val Phe Gin Asn Lys Val Asn 
995 1000 1005 

val Cys Trp Ala Lys Ala Leu Glu Pro val Leu Ala Thr Ala Asn 
1010 1015 1020 

lie val Leu Thr Arg Gin Gin Trp Glu Thr Leu His Pro Phe Lys 
1025 1030 1035 

His Asp Arg Ala Tyr Ser Pro Glu Met Ala Leu Asn Phe Phe Cys 
1040 1045 1050 

Thr Arg Phe Phe Gly Val Asp Leu Asp Ser Gly Leu Phe Ser Ala 
1055 1060 1065 

Pro Thr val Ala Leu Thr Tyr Arg Asp Gin His Trp Asp Asn Ser 
1070 1075 ~ 1080 

Pro Gly Lys Asn Met Tyr Gly Leu Asn Arg Glu Val Ala Lys Glu 
1085 1090 1095 

Leu Ser Arg Arg Tyr Pro Cys lie Thr Lys Ala val Asp Thr Gly 
1100 ~ ~ 1105 1110 

Arg Val Ala Asp lie Arg Asn Asn Thr lie Lys Asp Tyr Ser Pro 
1115 1120 1125 

Thr lie Asn Val Val Pro Leu Asn Arg Arg Leu Pro His Ser Leu 
1130 1135 ~ 1140 

lie val Asp His Lys Gly Gin Gly Thr Thr Asp His Ser Gly Phe 
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1145 1150 1155 

Leu Ser Lys Met Lys Gly Lys Ser Val Leu Val lie Gly Asp Pro 
1160 1165 1170 

lie Ser lie Pro Gly Lys Lys val Glu Ser Met Gly Pro Leu Pro 
1175 1180 1185 



Thr Asn Thr lie Arg Cys Asp Leu Asp Leu Gly lie Pro Ser His 
1190 1195 1200 

val Gly Lys Tyr Asp lie lie Phe val Asn Val Arg Thr Pro Tyr 
1205 1210 1215 

Arg Asn His His Tyr Gin Gin Cys Glu Asp His Ala lie His His 
1220 1225 1230 

Ser Met Leu Thr Cys Lys Ala val His His Leu Asn Thr Gly Gly 
1235 1240 1245 

Thr Cys Val Ala lie Gly Tyr Gly Leu Ala Asp Arg Ala Thr Glu 
1250 1255 1260 

Asn lie lie Thr Ala val Ala Arg Ser Phe Arg Phe Thr Arg Val 
1265 1270 1275 

Cys Gin Pro Lys Asn Thr Ala Glu Asn Thr Glu Val Leu Phe val 
1280 1285 1290 

Phe Phe Gly Lys Asp Asn Gly Asn His Thr His Asp Gin Asp Arg 
1295 1300 1305 

Leu Gly val Val Leu Asp Asn lie Tyr Gin Gly Ser Thr Arg Tyr 
1310 1315 1320 

Glu Ala Gly Arg Ala Pro Ala Tyr Arg val lie Arg Gly Asp lie 
1325 1330 1335 

Ser Lys Ser Ala Asp Gin Ala lie val Asn Ala Ala Asn Ser Lys 
1340 1345 1350 



Gly Gin Pro Gly Ser Gly val Cys Gly Ala Leu Tyr Arg Lys Trp 
1355 1360 1365 

Pro Ala Ala Phe Asp Arg Gin Pro lie Ala Val Gly Thr Ala Arg 
1370 1375 1380 
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Leu val Lys His Glu Pro Leu lie lie His Ala Val Gly Pro Asn 
1385 1390 1395 

Phe Ser Lys Met Pro Glu Pro Glu Gly Asp Leu Lys Leu Ala Ala 
1400 1405 1410 



Ala Tyr Met Ser lie Ala Ser lie Val Asn Ala Glu Arg lie Thr 
1415 1420 1425 

Lys lie ser Val Pro Leu Leu Ser Thr Gly lie Tyr Ser Gly Gly 
1430 1435 1440 



Lys Asp Arg val Met Gin Ser Leu His His Leu Phe Thr Ala Phe 
1445 ^ 1450 1455 



Asp Thr Thr Asp Ala Asp val Thr lie Tyr Cys Leu Asp Lys Gin 
1460 1465 1470 



Trp Glu Thr Arg lie lie Glu Ala lie His Arg Lys Glu Ser Val 
1475 1480 1485 

Glu lie Leu Asp Asp Asp Lys Pro val Asp lie Asp Leu Val Arg 
1490 1495 1500 



val His Pro Asn Ser Ser Leu Ala Gly Arg Pro Gly Tyr ser val 
1505 1510 * 1515 



Asn Glu Gly Lys Leu Tyr Ser Tyr Leu Glu Gly Thr Arg Phe His 
1520 1525 1530 



Gin Thr Ala Lys Asp lie Ala Glu lie His Ala Met Trp Pro Asn 
1535 1540 1545 



Lys Ser Glu Ala Asn Glu Gin lie Cys Leu Tyr lie Leu Gly Glu 
1550 1555 1560 



Ser Met Ser ser lie Arg ser Lys Cys Pro val Glu Glu Ser Glu 
1565 1570 1575 



Ala Ser Ala Pro Pro His Thr Leu Pro Cys Leu Cys Asn Tyr Ala 
1580 1585 1590 



Met Thr Ala Glu Arg val Tyr Arg Leu Arg Ser Ala Lys Lys Glu 
1595 1600 1605 

Gin Phe Ala val Cys Ser Ser Phe Leu Leu Pro Lys Tyr Arg lie 
1610 1615 1620 
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Thr Gly val Gin Lys Leu Gin Cys Ser Lys Pro Val Leu Phe Ser 
1625 1630 1635 

Gly val val Pro Pro Ala val His Pro Arg Lys Tyr Ala Glu lie 
1640 1645 1650 

lie Leu Glu Thr Pro Pro Pro Pro Ala Thr Thr Thr val lie Cys 
1655 1 1660 1665 

Glu Pro Thr Val Pro Glu Arg lie Pro Ser Pro val lie Ser Arg 
1670 1675 1680 

Ala Pro Ser Ala Glu Ser Leu Leu Ser Leu Gly Gly Val Ser Phe 
1685 1690 1695 

Ser Ser ser Ala Thr Arg ser Ser Thr Ala Trp Ser Asp Tyr Asp 
1700 1705 1710 

Arg Arg Phe Val Val Thr Ala Asp Val His Gin Ala Asn Thr Ser 
1715 1720 1725 

Thr Trp Ser lie Pro Ser Ala Pro Gly Leu Asp val Gin Leu Pro 
1730 1735 1740 

Ser Asp val Thr Asp Ser His Trp Ser lie Pro Ser Ala Ser Gly 
1745 1750 1755 

Phe Glu val Arg Thr Pro Ser val Gin Asp Leu Thr Ala Glu Cys 
1760 1765 1770 

Ala Lys Pro Arg Gly Leu Ala Glu lie Met Gin Asp Phe Asn Thr 
1775 1780 1785 

Ala Pro Phe Gin Phe Leu Ser Asp Tyr Arg Pro Val Pro Ala Pro 
1790 1795 ~ 1800 

Arg Arg Arg Pro lie Pro Ser Pro Arg Ser Thr Ala Ser Ala Pro 
1805 " 1810 " 1815 

Pro val Pro Lys Pro Arg Arg Thr Lys Tyr Gin Gin Pro Pro Gly 
1820 1825 1830 

val Ala Arg Ala lie Ser Glu Ala Glu Leu Asp Glu Tyr lie Arg 
1835 ~ 1840 1845 



Gl n Hi s Ser Asn 
1850 
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<210> 3 
<211> 614 
<212> PRT 

<213> western equine encephalomyelitis virus - strain 71V-1658 
<400> 3 

Arg Tyr Glu Ala Gly Ala Tyr lie Phe Ser Ser Glu Thr Gly Gin Gly 
1 5 10 15 

His Leu Gin Gin Lys Ser val Arg Gin Cys Lys Leu Gin Glu Pro lie 
20 25 30 

Leu Asp Arg Ala val His Glu Lys Tyr Tyr Ala Pro Arg Leu Asp Leu 
35 40 45 

Glu Arg Glu Lys Met Leu Gin Lys Lys Leu Gin Leu Cys Ala Ser Glu 
50 55 60 

Gly Asn Arg ser Arg Tyr Gin Ser Arg Lys Val Glu Asn Met Lys Ala 
65 70 75 80 

lie Thr Ala Glu Arg Leu lie Ser Gly Leu Gly Thr Tyr Leu Ser Ser 
85 90 95 

Glu val Asn Pro val Glu Cys Tyr Arg val Asn Tyr Pro Val Pro lie 
100 105 110 

Tyr Ser Ser Thr val lie Asn Arg Phe Thr ser Ala Glu val Ala Val 
115 120 125 

Lys Thr Cys Asn Leu Val lie Gin Glu Asn Tyr Pro Thr Val Ala Ser 
130 135 140 

Tyr Cys lie Thr Asp Glu Tyr Asp Ala Tyr Leu Asp Met val Asp Gly 
145 150 155 160 

Ala Ser Cys Cys Leu Asp Thr Ala Thr Phe Cys Pro Ala Lys Leu Arg 
165 170 175 

Ser Tyr Pro Lys Lys His Ser Tyr Leu Gin Pro Glu lie Arg Ser Ala 
180 185 190 

val Pro Ser Pro lie Gin Asn Thr Leu Gin Asn Val Leu Ala Ala Ala 
195 200 205 

Thr Lys Arg Asn Cys Asn Val Thr Gin Met Arg Glu Leu Pro val Leu 
210 215 220 
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Asp Ser Ala Ala Phe Asn Val Asp Cys Phe Lys Lys Tyr Ala Cys Asn 
225 230 235 240 

Asp Glu Tyr Trp Asp Thr Phe Arg Asp Asn Pro lie Arg Leu Thr Thr 
245 250 255 

Glu Asn val Thr Gin Tyr Val Thr Lys Leu Lys Gly Pro Lys Ala Ala 
260 265 270 

Ala Leu Phe Ala Asn Thr His Asn Leu Lys Pro Leu Gin Glu lie Pro 
275 280 285 

Met Asp Gin Phe val Met Asp Leu Lys Arg Asp val Lys val Thr Pro 
290 295 300 

Gly Thr Lys His Thr Glu Glu Arg Pro Lys Val Gin val lie Gin Ala 
305 310 " 315 320 

Ala Asp Pro Leu Ala Thr Ala Tyr Leu Cys Gly lie His Arg Glu Leu 
325 330 335 

val Arg Arg Leu Asn Ala val Leu Leu Pro Asn lie His Thr Leu Phe 
340 345 350 

Asp Met Ser Ala Glu Asp Phe Asp Ala lie lie Ala Glu His Phe His 
355 360 365 

His Gly Asp Pro val Leu Glu Thr Asp lie Ala Ser Phe Asp Lys Ser 
370 375 380 

Glu Asp Asp Ala lie Ala lie Ser Ala Leu Met lie Leu Glu Asp Leu 
385 390 395 400 

Gly Val Asp Gin Pro Leu Leu Asp Leu lie Glu Ala Ala Phe Gly Asn 
405 410 415 

lie Thr Ser val His Leu Pro Thr Gly Thr Arg Phe Lys Phe Gly Ala 
420 425 430 

Met Met Lys Ser Gly Met Phe Leu Thr Leu Phe val Asn Thr Leu val 
435 440 445 



Asn lie Met lie Ala Ser Arg val Leu Arg Glu Arg Leu Thr Thr Ser 
450 455 460 



Ala Cys Ala Ala Ser lie Gly Asp Asp Asn lie Val His Gly val val 
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465 470 475 480 

Ser Asp Thr Leu Met Ala G"lu Arg Cys Ala Thr Trp Leu Asn Met Glu 
485 490 495 

val Lys lie lie Asp Ala val lie Gly lie Lys Ala Pro Tyr Phe Cys 
500 505 510 

Gly Gly Phe lie Leu Val Asp Gin lie Thr Gly Thr Ala Cys Arg Val 
515 520 * 525 

Ala Asp Pro Leu Lys Arg Leu Phe Lys Leu Gly Lys Pro Leu Pro Val 
530 535 540 

Asp Asp Thr Gin Asp Cys Asp Arg Arg Arg Ala Leu His Asp Glu Ala 
545 550 555 560 

Met Arg Trp Asn Arg lie Gly lie Thr Asp Glu Leu val Lys Ala val 
565 570 575 

Glu Ser Arg Tyr Glu lie lie Leu Ala Gly Leu He lie Thr Ser Leu 
580 585 590 

Ser Thr Leu Ala Glu Ser val Lys Asn Phe Lys Ser lie Arg Gly Ser 
595 600 605 

Pro lie Thr Leu Tyr Gly 
610 



<210> 4 

<211> 1236 

<212> PRT 

<213> Western equine encephalomyelitis virus - strain 71V-1658 

<400> 4 

Met Phe Pro Tyr Pro Gin Leu Asn Phe Pro Pro val Tyr Pro Thr Asn 
1 5 10 15 

Pro Met Ala Tyr Arg Asp Pro Asn Pro Pro Arg Arg Arg Trp Arg Pro 
20 25 ~ 30 

Phe Arg Pro Pro Leu Ala Ala Gin lie Glu Asp Leu Arg Arg Ser lie 
35 40 45 

val Asn Leu Thr Phe Lys Gin Arg Ser Pro Asn Pro Pro Pro Gly Pro 
50 55 60 



Pro Pro Lys Lys Lys Lys Ser Ala Pro Lys Pro Lys Pro Thr Gin Pro 
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65 70 75 80 

Lys Lys Lys Lys Gin Gin Ala Lys Arg Thr Lys Arg Lys Pro Lys Pro 
85 90 95 

Gly Lys Arg Glh Arg Met Cys Met Lys Leu Glu Ser Asp Lys Thr Phe 
100 105 110 

Pro lie Met Leu Asn Gly Gin val Asn Gly Tyr Ala Cys Val val Gly 
115 120 125 

Gly Arg Leu Met Lys Pro Leu His val Glu Gly Lys lie Asp Asn Glu 
130 ' 135 140 

Gin Leu Ala Ala val Lys Leu Lys Lys Ala Ser Met Tyr Asp Leu Glu 
145 150 155 160 

Tyr Gly Asp val Pro Gin Asn Met Lys Ser Asp Thr Leu Gin Tyr Thr 
165 170 175 

Ser Asp Lys Pro Pro Gly Phe Tyr Asn Trp His His Gly Ala val Gin 
180 185 190 

Tyr Glu Asn Gly Arg Phe Thr val Pro Arg Gly val Gly Gly Lys Gly 
195 200 205 

Asp Ser Gly Arg Pro lie Leu Asp Asn Arg Gly Arg val val Ala lie 
210 215 220 

val Leu Gly Gly Ala Asn Glu Gly Thr Arg Thr Ala Leu Ser val val 
225 230 235 240 

Thr Trp Asn Gin Lys Gly val Thr lie Arg Asp Thr Pro Glu Gly Ser 
245 250 255 

Glu Pro Trp ser Leu val Thr Ala Leu Cys val Leu Ser Asn Val Thr 
260 265 270 

Phe Pro Cys Asp Lys Pro Pro Val Cys Tyr Ser Leu Thr Pro Glu Arg 
275 280 285 

Thr Leu Asp val Leu Glu Glu Asn val Asp Asn Pro Asn Tyr Asp Thr 
290 295 300 

Leu Leu Glu Asn val Leu Lys Cys Pro Ser Arg Arg Pro Lys Arg Ser 
305 310 315 ~ 320 
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lie Thr Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Phe Cys Pro 
325 330 335 

Tyr Cys Arg His Ser Thr Pro Cys Phe Ser Pro lie Lys lie Glu Asn 
340 345 350 

val Trp Asp Glu Ser Asp Asp Gly Ser He Arg lie Gin Val Ser Ala 
355 360 365 

Gin Phe Gly Tyr Asn Gin Ala Gly Thr Ala Asp Val Thr Lys Phe Arg 
370 375 380 

Tyr Met Ser Phe Asp His Asp His Asp lie Lys Glu Asp Ser Met Glu 
385 390 395 400 

Lys lie Ala lie Ser Thr Ser Gly Pro Cys Arg Arg Leu Gly His Lys 
405 410 415 

Gly Tyr Phe Leu Leu Ala Gin Cys Pro Pro Gly Asp Ser val Thr val 
420 425 430 

Ser lie Thr Ser Gly Ala Ser Glu Asn Ser Cys Thr val Glu Lys Lys 
435 440 * 445 

lie Arg Arg Lys Phe val Gly Arg Glu Glu Tyr Leu Phe Pro Pro val 
450 455 460 

His Gly Lys Leu val Lys Cys His val Tyr Asp His Leu Lys Glu Thr 
465 470 475 480 

Ser Ala Gly Tyr lie Thr Met His Arg Pro Gly Pro His Ala Tyr Lys 
485 490 495 

Ser Tyr Leu Glu Glu Ala Ser Gly Glu Val Tyr lie Lys Pro Pro Ser 
500 505 510 

Gly Lys Asn val Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Ser Thr Gly 
515 520 525 

lie Val Ser Thr Arg Thr Lys Met Asn Gly Cys Thr Lys Ala Lys Gin 
530 535 540 

Cys lie Ala Tyr Lys Ser Asp Gin Thr Lys Trp Val Phe Asn Ser Pro 
545 550 555 560 

Asp Leu lie Arg His Thr Asp His Ser val Gin Gly Lys Leu His lie 
565 570 575 
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Pro Phe Arg Leu Thr Pro Thr val Cys Pro val Pro Leu Ala His Thr 
580 585 590 

Pro Thr val Thr Lys Trp Phe Lys Gly lie Thr Leu His Leu Thr Ala 
595 600 605 

Met Arg Pro Thr Leu Leu Thr Thr Arg Lys Leu Gly Leu Arg Ala Asp 
610 615 620 

Ala Thr Ala Glu Trp lie Thr Gly ser Thr Ser Arg Asn Phe Ser Val 
625 630 635 ~ 640 

Gly Arg Glu Gly Leu Glu Tyr val Trp Gly Asn His Glu Pro Val Arg 
645 650 655 

val Trp Ala Gin Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro His 
660 665 670 

Glu lie lie lie His Tyr Tyr His Arg His Pro val Tyr Thr Val lie 
675 680 685 

val Leu Cys Gly Val Ala Leu Ala lie Leu Val Gly Thr Ala Ser Ser 
690 695 700 

Ala Ala Cys lie Ala Lys Ala Arg Arg Asp Cys Leu Thr Pro Tyr Ala 
705 710 " ~ 715 720 

Leu Ala Pro Asn Ala Thr val Pro Thr Ala Leu Ala Val Leu Cys Cys 
725 730 735 

lie Arg Pro Thr Asn Ala Glu Thr Phe Gly Glu Thr Leu Asn His Leu 
740 745 750 

Trp Phe Asn Asn Gin Pro Phe Leu Trp Ala Gin Leu Cys lie Pro Leu 
755 760 765 

Ala Ala Leu Val lie Leu Phe Arg Cys Phe Ser Cys Cys Met Pro Phe 
770 775 780 

Leu Leu val Ala Gly Val Cys Leu Gly Lys val Asp Ala Phe Glu His 
785 790 795 800 

Ala Thr Thr val Pro Asn Val Pro Gly lie Pro Tyr Lys Ala Leu Val 
805 810 815 

Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu lie Thr val Val Ser 
820 825 830 
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Ser Glu Leu Thr Pro Ser Thr Asn Lys Glu Tyr Val Thr Cys Lys Phe 
835 840 845 

His Thr val lie Pro Ser Pro Gin Val Lys Cys Cys Gly Ser Leu Glu 
850 855 860 

Cys Lys Ala Ser Ser Lys Ala Asp Tyr Thr Cys Arg val Phe Gly Gly 
865 870 * 875 880 

Val Tyr Pro Phe Met Trp Gly Gly Ala Gin Cys Phe Cys Asp Ser Glu 
885 890 895 

Asn Thr Gin Leu Ser Glu Ala Tyr val Glu Phe Ala Pro Asp Cys Thr 
900 905 910 

lie Asp His Ala val Ala Leu Lys val His Thr Ala Ala Leu Lys val 
915 920 925 

Gly Leu Arg lie val Tyr Gly Asn Thr Thr Ala His Leu Asp Thr Phe 
930 " 935 940 

val Asn Gly val Thr Pro Gly Ser Ser Arg Asp Leu Lys Val lie Ala 
945 950 955 960 

Gly Pro lie Ser Ala Ala Phe Ser Pro Phe Asp His Lys val val lie 
965 970 975 

Arg Lys Gly Leu val Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Met 
980 985 990 

Lys Pro Gly Ala Phe Gly Asp lie Gin Ala Ser Ser Leu Asp Ala Thr 
995 1000 1005 

Asp lie val Ala Arg Thr Asp lie Arg Leu Leu Lys Pro Ser val 
1010 1015 1020 

Lys Asn lie His Val Pro Tyr Thr Gin Ala Val Ser Gly Tyr Glu 
1025 1030 1035 

Met Trp Lys Asn Asn Ser Gly Arg Pro Leu Gin Glu Thr Ala Pro 
1040 1045 1050 

Phe Gly Cys Lys lie Glu val Glu Pro Leu Arg Ala Ser Asn cys 
1055 1060 1065 

Ala Tyr Gly His lie Pro lie Ser lie Asp lie Pro Asp Ala Ala 
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1075 1080 



Phe val Arg Ser Ser Glu Ser Pro Thr lie Leu Glu val Ser Cys 
1085 1090 1095 

Thr val Ala Asp Cys lie Tyr Ser Ala Asp Phe Gly Gly ser Leu 
1100 1105 1110 

Thr Leu Gin Tyr Lys Ala Asp Arg Glu Gly His Cys Pro Val His 
1115 1120 1125 

Ser His Ser Thr Thr Ala val Leu Lys Glu Ala Thr Thr His Val 
1130 1135 1140 

Thr Ala val Gly Ser lie Thr Leu His Phe Ser Thr ser Ser Pro 
1145 1150 1155 

Gin Ala Asn Phe lie val Ser Leu Cys Gly Lys Lys Ser Thr Cys 
1160 1165 1170 

Asn Ala Glu cys Lys Pro Pro Ala Asp His lie lie Gly Glu Pro 
1175 ' 1180 1185 

His Lys val Asp Gin Glu Phe Gin Ala Ala val Ser Lys Thr Ser 
1190 1195 1200 

Trp Asn Trp Leu Leu Ala Leu Phe Gly Gly Ala Ser ser Leu lie 
1205 1210 1215 

Val Val Gly Leu lie val Leu Val Cys Ser Ser Met Leu lie Asn 
1220 1225 1230 

Thr Arg Arg 
1235 

<210> 5 
<211> 4150 
<212> DNA 

<213> Western equine encephalomyelitis virus - strain 71V-1658 
<220> 

<221> CDS 

<222> (159). .(3869) 

<223> vector sequence 1-9; 5' Sacl primer 9-20; 3' end of NS4 gene 16-1 
14; intragenic region 115-158; polyprotein (C-E3-E2-6K-E1) 159-38 
56; pcDW-XH7 nontranslated region 3857-4150 

<400> 5 

ggccctctag agctcatact ggcaggcctg atcatcacgt ctctgtccac gttagccgaa 60 
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agcgttaaga acttcaagag cataagaggg agcccaatca ccctctacgg ctgacctaaa 120 

taggtgacgt agtagacacg cacctaccca ccggcaga atg ttt cca tac cct cag 176 

Met Phe Pro Tyr Pro Gin 
1 5 

ctg aac ttt cca cca gtt tac cct aca aat ccg atg get tac cga gat 224 
Leu Asn Phe Pro Pro val Tyr Pro Thr Asn Pro Met Ala Tyr Arg Asp 
10 15 20 

cca aac cct cct agg cgc cgc tgg agg ccg ttt egg ccc ccg ctg get 272 
Pro Asn Pro Pro Arg Arg Arg Trp Arg Pro Phe Arg Pro Pro Leu Ala 
25 30 35 

get caa ate gaa gat ctt agg agg teg ata gtc aac ttg act ttc aaa 320 
Ala Gin He Glu Asp Leu Arg Arg Ser lie val Asn Leu Thr Phe Lys 
40 45 50 

caa cga tea cct aat ccg ccg cca ggt cca ccg cca aag aag aag aag 368 
Gin Arg Ser Pro Asn Pro Pro Pro Gly Pro Pro Pro Lys Lys Lys Lys 
55 60 65 70 

agt get cct aag cca aaa cct act cag cct aaa aag aag aag cag caa 416 
ser Ala Pro Lys Pro Lys Pro Thr Gin Pro Lys Lys Lys Lys Gin Gin 
75 80 85 

gec aag agg acg aaa cgc aag cct aaa cca gqg aaa cga caa cgt atg 464 
Ala Lys Arg Thr Lys Arg Lys Pro Lys Pro Gly Lys Arg Gin Arg Met 
90 95 100 

tgt atg aag ttg gag teg gac aag aca ttt ccg ate atg ctg aac gqc 512 
Cys Met Lys Leu Glu Ser Asp Lys Thr Phe Pro lie Met Leu Asn Gly 
105 110 115 

caa gtq aat gqa tat gee tgc gtt gtc gqa gqa agg ctg atg aaa cca 560 
Gin val Asn Gly Tyr Ala Cys val val Gly Gly Arg Leu Met Lys Pro 
120 125 130 

etc cac gtt gaa gqa aaa att gat aat gag caa tta gcg gec gtq aaa 
Leu His val Glu Gly Lys lie Asp Asn Glu Gin Leu Ala Ala val Lys 
135 140 145 150 

ttg aag aag get age atg tac gac ttg gag tac gqc gac gtt ccc cag 656 
Leu Lys Lys Ala Ser Met Tyr Asp Leu Glu Tyr Gly Asp val Pro Gin 
155 160 165 

aac atg aaa tea gac acg ctg cag tac acc age gac aaa cca ccg gqc 704 
Asn Met Lys Ser Asp Thr Leu Gin Tyr Thr Ser Asp Lys Pro Pro Gly 
170 175 180 

ttc tac aac tgg cac cac gqc gca gtc cag tat gag aat gqg aga ttt 752 
Phe Tyr Asn Trp His His Gly Ala Val Gin Tyr Glu Asn Gly Arg Phe 
185 190 195 

acc gta ccg aga gqa gtq gqc gqg aaa gqc gac age gqa aga ccg ate 800 
Thr val Pro Arg Gly val Gly Gly Lys Gly Asp Ser Gly Arg Pro lie 
200 205 210 

ctg gac aac aga gqc aga gtt gtq get att gtt eta gqa ggt gca aat 848 
Leu Asp Asn Arg Gly Arg val val Ala lie val Leu Gly Gly Ala Asn 
215 220 225 230 

gag ggc acg cgt acg gcg ctt tea gtg gtc act tgg aac cag aaa ggg 896 
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Glu Gly Thr Arg Thr Ala Leu Ser val Val Thr Trp Asn Gin Lys Gly 
235 240 245 

gtq acc att agg gat acc ccc gaa gqt tct gaa ccg tgg tea eta gtt 
val Thr lie Arg Asp Thr Pro Glu Gly Ser Glu Pro Trp Ser Leu val 
250 255 260 



ccg tgt ttc age cca ata aaa att gag aac gtq tgg gac gaa tct gat 

Pro Cys Phe Ser Pro lie Lys lie Glu Asn val Trp Asp Glu Ser Asp 

345 350 355 

gat gqa teg att aga ate cag gtc teg gca caa ttc gqc tac aat cag 

Asp Gly Ser lie Arg lie Gin val Ser Ala Gin Phe Gly Tyr Asn Gin 

360 365 370 



tgc cac gtt tac gat cac ttg aag gag acg tct gec gqg tac ata acc 
Cys His val Tyr Asp His Leu Lys Glu Thr ser Ala Gly Tyr lie Thr 
475 480 485 
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aca gcg eta tgc gtq ctt teg aat gtc acg ttc cca tgc gac aaa cca 992 

Thr Ala Leu Cys Val Leu Ser Asn val Thr Phe Pro Cys Asp Lys Pro 

265 270 275 

ccc gtq tgc tat tea ctg acg cca gaa cga aca etc gac gtq etc gaa 1040 

Pro val cys Tyr Ser Leu Thr pro Glu Arg Thr Leu Asp Val Leu Glu 

280 ' 285 290 

gag aac gtc gac aat cca aat tac gac acg ctg ctg gag aac gtc ttg 1088 

Glu Asn val Asp Asn Pro Asn Tyr Asp Thr Leu Leu Glu Asn Val Leu 

295 300 305 310 

aaa tgt cca tea cgc egg ccc aaa cga age att acc gat gac ttc aca 1136 

Lys Cys Pro Ser Arg Arg Pro Lys Arg Ser lie Thr Asp Asp Phe Thr 

315 320 325 

ctg acc agt ccc tac ctg gqg ttc tgc ccg tat tgc aga cac tea acg 1184 

Leu Thr Ser Pro Tyr Leu Gly Phe Cys Pro Tyr Cys Arg His Ser Thr 

330 335 * 340 



1232 



1280 



gca gqc act gcg gat gtc acc aaa ttc cgt tac atg tct ttc gac cac 1328 

Ala Gly Thr Ala Asp val Thr Lys Phe Arg Tyr Met Ser Phe Asp His 

375 380 385 390 

gac cat gac ate aag gaa gac agt atg gag aaa ata get ate age aca 1376 

Asp His Asp lie Lys Glu Asp Ser Met Glu Lys lie Ala lie Ser Thr 

395 400 405 

tct gqa ccc tgc cgt cgt ctt gqc cac aaa gqg tac ttc ctg tta get 1424 

Ser Gly Pro Cys Arg Arg Leu Gly His Lys Gly Tyr Phe Leu Leu Ala 

410 415 420 

caa tgt cct cca gqt gac agt gta acc gtc agt ate acg age gqa gca 1472 

Gin cys Pro Pro Gly Asp Ser val Thr val Ser lie Thr Ser Gly Ala 

425 ' 430 435 

tct gag aat tea tgc acc gtq gag aaa aag ate agg agg aag ttt gtc 1520 

Ser Glu Asn Ser Cys Thr Val Glu Lys Lys lie Arg Arg Lys Phe val 

440 445 ' 450 

gqt aga gag gag tac ttg ttc cca ccc gtc cat gqa aag ctg gta aag 1568 

Gly Arg Glu Glu Tyr Leu Phe Pro Pro val His Gly Lys Leu val Lys 

455 460 465 * 470 



1616 
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atg cac agg cca ggc cca cac gcg tat aag tec tat ctg gag gaa gcg 
Met His Arg Pro Gly Pro His Ala Tyr Lys Ser Tyr Leu Glu Glu Ala 
490 495 500 



gqc gaa gtg tac att aaa cca cct tct gqc aag aac gtc acc tac 
Gly Glu val Tyr lie Lys Pro Pro Ser Gly Lys Asn val Thr Tyr 



tea 
Ser 

505 510 515 



gaa tgt aag tgt gqc gac tac age aca ggt ate gtq age acg cga acg 

Glu Cys Lys Cys Gly Asp Tyr Ser Thr Gly lie val Ser Thr Arg Thr 
520 525 530 

aag atg aac gqc tgc act aaa gca aaa cag tgc att gee tac aag age 

Lys Met Asn Gly Cys Thr Lys Ala Lys Gin Cys lie Ala Tyr Lys Ser 

535 540 545 550 

gac caa acg aaa tgg gtc ttc aac teg ccg gat ctt att agg cac aca 

Asp Gin Thr Lys Trp Val Phe Asn Ser Pro Asp Leu lie Arg His Thr 

555 560 565 

gac cac tea gtq caa ggt aaa ttg cac att cca ttc cgc ttg aca ccg 

Asp His Ser Val Gin Gly Lys Leu His lie Pro Phe Arg Leu Thr Pro 

570 575 580 

aca gtc tgc ccg gtt ccg tta get cac acg cct aca gtc acg aag tgg 

Thr val Cys Pro Val Pro Leu Ala His Thr Pro Thr Val Thr Lys Trp 

585 590 595 

ttc aaa gqc ate acc etc cac ctg act gca atg cga cca aca ttg ctg 

Phe Lys Gly lie Thr Leu His Leu Thr Ala Met Arg Pro Thr Leu Leu 
600 605 610 

aca acg aga aaa ttg ggg ctg cga gca gac gca aca gca gaa tgg att 

Thr Thr Arg Lys Leu Gly Leu Arg Ala Asp Ala Thr Ala Glu Trp lie 

615 ~ 620 " 625 630 

aca gqg tct aca tec agg aat ttt tct gtq gqg cga gaa gqg ctg gag 

Thr Gly Ser Thr Ser Arg Asn Phe Ser Val Gly Arg Glu Gly Leu Glu 

635 ** 640 645 

tac gta tgg ggt aac cat gaa cca gtc aga gtc tgg gec cag gag teg 

Tyr Val Trp Gly Asn His Glu Pro Val Arg val Trp Ala Gin Glu Ser 

650 655 660 

gca cca ggc gac cca cat gga tgg ccg cat gag ate ate ate cac tat 

Ala Pro Gly Asp Pro His Gly Trp Pro His Glu lie lie lie His Tyr 

665 670 675 

tat cat egg cat cca gtc tac act gtc att gtg ctg tgt ggt gtc get 

Tyr His Arg His Pro val Tyr Thr val lie val Leu Cys Gly Val Ala 
680 685 690 

ctt get ate ctg gta ggc act gca tea tea gca get tgc ate gee aaa 

Leu Ala lie Leu val Gly Thr Ala Ser Ser Ala Ala Cys lie Ala Lys 

695 700 705 710 

gca aga aga gac tgc ctg acg cca tac gcg ctt gca ccg aac gca acg 

Ala Arg Arg Asp Cys Leu Thr Pro Tyr Ala Leu Ala Pro Asn Ala Thr 

715 720 725 

gta ccc aca gca tta gcg gtt ttg tgc tgc att egg cca acc aac get 

val Pro Thr Ala Leu Ala val Leu Cys Cys lie Arg Pro Thr Asn Ala 

730 735 740 
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gaa aca ttt gga gaa act ttg aac cat ctg tgg ttt aac aac caa ccg 
Glu Thr Phe Gly Glu Thr Leu Asn His Leu Trp Phe Asn Asn Gin Pro 
745 ' 750 755 



gcg gat tac aca tgc cgc gtt ttt ggc ggt gtq tac cct ttc atg tgg 
Ala Asp Tyr Thr Cys Arg val Phe Gly Gly val Tyr Pro Phe Met Trp 
875 880 885 



gqt tec tea egg gac ctg aag gtc ata gca gqg ccg ata tea gee get 
Gly Ser Ser Arg Asp Leu Lys val lie Ala Gly Pro lie Ser Ala Ala 
955 960 965 



2432 



ttt etc tgg gca cag ttg tgc att cct ctg gca gcg ctt gtt att ctg 2480 

Phe Leu Trp Ala Gin Leu Cys lie Pro Leu Ala Ala Leu Val lie Leu 
760 765 770 

ttc cgc tgc ttt tea tgc tgc atg cct ttt tta ttg gtt gca gqc gtc 2528 

Phe Arg Cys Phe Ser Cys Cys Met Pro Phe Leu Leu val Ala Gly Val 

775 780 785 790 

tgc ctg gqg aag gta gac gec ttc gaa cat gcg acc act gtq cca aat 2576 

cys Leu Gly Lys val Asp Ala Phe Glu His Ala Thr Thr val Pro Asn 

795 800 805 

gtt ccg gqg ate ccg tat aag gcg ttg gtc gaa cgc gca gqt tac gcg 2624 

val Pro Gly lie Pro Tyr Lys Ala Leu val Glu Arg Ala Gly Tyr Ala 

810 815 820 

cca ctt aac ctg gag ate acg gtc gtc tea teg gaa tta aca cct tea 2672 

Pro Leu Asn Leu Glu lie Thr val val Ser Ser Glu Leu Thr Pro Ser 

825 830 835 

act aac aag gag tac gtq acc tgc aaa ttc cac aca gtc att cct tea 2720 

Thr Asn Lys Glu Tyr val Thr Cys Lys Phe His Thr Val lie Pro Ser 
840 845 850 

cca caa gtt aaa tgc tgc gqg tec etc gag tgc aag gca tec tea aag 2768 

Pro Gin val Lys Cys Cys Gly Ser Leu Glu Cys Lys Ala Ser Ser Lys 

855 860 865 870 



2816 



gga gqc gca caa tgc ttc tgt gac agt gag aac aca caa ctg agt gag 2864 

Gly Gly Ala Gin Cys Phe Cys Asp Ser Glu Asn Thr Gin Leu Ser Glu 

890 895 900 

gcg tac gtc gag ttc get cca gac tgc act ata gat cac gca gtc gca 2912 

Ala Tyr Val Glu Phe Ala Pro Asp Cys Thr lie Asp His Ala val Ala 

905 910 915 

eta aaa gtt cac aca get get ctg aaa gtc gqc ctg cgt ata gta tac 2960 

Leu Lys val His Thr Ala Ala Leu Lys val Gly Leu Arg lie val Tyr 

920 925 930 

gqc aac acc acc gcg cac ctg gat acg ttt gtc aat gqc gtc acg cca 3008 

Gly Asn Thr Thr Ala His Leu Asp Thr Phe val Asn Gly val Thr Pro 

935 940 945 950 



3056 



ttt tea ccc ttt gac cat aag gtc gtc ate aga aag gqg ctt gtt tac 3104 
Phe Ser Pro Phe Asp His Lys val val lie Arg Lys Gly Leu Val Tyr 
970 975 980 

aac tac gac ttc cct gag tat gga get atg aaa cca gga gcg ttc ggc 3152 
Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Met Lys Pro Gly Ala Phe Gly 
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985 990 995 

gat att caa gca tec teg ctt gat get aca gac ata gta gec cgc 3197 
Asp lie Gin Ala Ser Ser Leu Asp Ala Thr Asp lie val Ala Arg 
1000 1005 1010 

act gac ata egg ctg ctg aag cct tct gtc aag aac ate cac gtc 3242 
Thr Asp lie Arg Leu Leu Lys Pro Ser Val Lys Asn lie His val 
1015 ~ 1020 1025 

ccc tac acc caa gca gta tea gqg tat gaa atg tgg aag aac aac 3287 
pro Tyr Thr Gin Ala val Ser Gly Tyr Glu Met Trp Lys Asn Asn 
1030 1035 1040 

tea gqa cga ccc ctg caa gaa aca gca cca ttt gqa tgt aaa att 3332 
Ser Gly Arg Pro Leu Gin Glu Thr Ala Pro Phe Gly Cys Lys lie 
1045 1050 1055 

gaa gtq gag cct ctg cga gcg tct aac tgt get tac gqg cac ate 3377 
Glu val Glu Pro Leu Arg Ala Ser Asn Cys Ala Tyr Gly His lie 
1060 1065 1070 

cct ate teg att gac ate cct gat gca get ttt gtq aga tea tea 3422 
Pro lie Ser lie Asp lie Pro Asp Ala Ala Phe val Arg Ser Ser 
1075 1080 1085 

gaa tea cca aca att tta gaa gtt age tgc aca gta gca gac tgc 3467 
Glu Ser Pro Thr lie Leu Glu Val Ser Cys Thr val Ala Asp Cys 
1090 1095 1100 

att tat tct gca gac ttt gqt gqt tct eta aca tta cag tac aaa 3512 
lie Tyr ser Ala Asp Phe Gly Gly Ser Leu Thr Leu Gin Tyr Lys 
1105 1110 1115 

get gac agg gag gqa cat tgt cca gtt cac tec cac tec acg aca 3557 
Ala Asp Arg Glu Gly His Cys Pro val His Ser His Ser Thr Thr 
1120 " 1125 1130 



get gtt ttg aag gaa gcg acc aca cat gtq act gee gta gqc age 
Ala val Leu Lys Glu Ala Thr Thr His val Thr Ala Val Gly Ser 



gca ctg ttt gqg gqa gca tea tec etc att gtt gta gqa ctt ata 
Ala Leu Phe Gly Gly Ala Ser Ser Leu lie Val Val Gly Leu lie 
1210 1215 1220 



3602 



ata aca eta cat ttt age aca teg age cca caa gca aat ttt ata 3647 
lie Thr Leu His Phe Ser Thr Ser Ser Pro Gin Ala Asn Phe lie 
1150 1155 1160 

gtt teg eta tgc gqc aag aag tec acc tgc aat get gaa tgt aaa 3692 
Val Ser Leu Cys Gly Lys Lys Ser Thr Cys Asn Ala Glu Cys Lys 
1165 ' 1170 * 1175 

cca ccg gee gac cac ata att gqa gaa cca cat aaa gtc gac caa 3737 
Pro Pro Ala Asp His lie lie Gly Glu Pro His Lys Val Asp Gin 
1180 1185 1190 

gaa ttc cag gcg gca gtt tec aaa aca tct tgg aac tgg ctg ctt 3782 
Glu Phe Gin Ala Ala val Ser Lys Thr Ser Trp Asn Trp Leu Leu 
1195 1200 1205 



3827 



gtg ttg gtc tgc age tct atg ctt ata aac aca cgt aga tga 3869 
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Val Leu val Cys Ser Ser Met Leu lie Asn Thr Arg Arg 
1225 1230 1235 

ctgagcgcgg acactgacat agcggtaaaa ctcgatgtac ttccgaggaa gcgtggtgca 3929 

taatgccacg cgccgcttga cactaaaact cgatgtattt ccgaggaagc acagtgcata 3989 

atgctgtgca gtgtcacatt aatcgtatat cacactacat attaacaaca ctatatcact 4049 

tttatgagac tcactatggg tctctaatat acactacaca tattttactt aaaaacacta 4109 

tacacacttt ataaattctc tcataatttc actttaggtt t 4150 

<210> 6 

<211> 1236 

<212> PRT 

<213> Western equine encephalomyelitis virus - strain 71V-1658 

<400> 6 

Met Phe Pro Tyr Pro Gin Leu Asn Phe Pro Pro val Tyr Pro Thr Asn 
1 5 10 15 

Pro Met Ala Tyr Arg Asp Pro Asn Pro Pro Arg Arg Arg Trp Arg Pro 
20 " 25 30 

Phe Arg Pro Pro Leu Ala Ala Gin lie Glu Asp Leu Arg Arg Ser lie 
35 40 45 

val Asn Leu Thr Phe Lys Gin Arg ser Pro Asn Pro Pro Pro Gly Pro 
50 55 60 

Pro Pro Lys Lys Lys Lys Ser Ala Pro Lys Pro Lys Pro Thr Gin Pro 
65 70 75 80 

Lys Lys Lys Lys Gin Gin Ala Lys Arg Thr Lys Arg Lys Pro Lys Pro 
85 90 95 

Gly Lys Arg Gin Arg Met Cys Met Lys Leu Glu Ser Asp Lys Thr Phe 
100 ~ ' 105 110 

Pro lie Met Leu Asn Gly Gin val Asn Gly Tyr Ala Cys val val Gly 
115 120 125 

Gly Arg Leu Met Lys Pro Leu His val Glu Gly Lys lie Asp Asn Glu 
130 135 140 

Gin Leu Ala Ala val Lys Leu Lys Lys Ala Ser Met Tyr Asp Leu Glu 
145 150 155 160 

Tyr Gly Asp val Pro Gin Asn Met Lys Ser Asp Thr Leu Gin Tyr Thr 
165 170 175 
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ser Asp Lys Pro Pro Gly Phe Tyr Asn Trp His His Gly Ala val Gin 
180 185 190 

Tyr Glu Asn Gly Arg Phe Thr val Pro Arg Gly Val Gly Gly Lys Gly 
195 200 205 

Asp ser Gly Arg Pro He Leu Asp Asn Arg Gly Arg Val val Ala lie 
210 215 220 

val Leu Gly Gly Ala Asn Glu Gly Thr Arg Thr Ala Leu Ser Val val 
225 230 235 240 

Thr Trp Asn Gin Lys Gly val Thr lie Arg Asp Thr Pro Glu Gly Ser 
245 250 255 

Glu Pro Trp Ser Leu val Thr Ala Leu Cys val Leu Ser Asn val Thr 
260 265 270 

Phe Pro Cys Asp Lys Pro Pro val Cys Tyr Ser Leu Thr Pro Glu Arg 
275 280 285 

Thr Leu Asp val Leu Glu Glu Asn val Asp Asn Pro Asn Tyr Asp Thr 
290 295 300 

Leu Leu Glu Asn val Leu Lys Cys Pro Ser Arg Arg Pro Lys Arg Ser 
305 310 315 320 

lie Thr Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Phe Cys Pro 
325 330 J 335 

Tyr Cys Arg His Ser Thr Pro Cys Phe Ser Pro lie Lys lie Glu Asn 
340 345 350 

val Trp Asp Glu Ser Asp Asp Gly ser lie Arg lie Gin val Ser Ala 
355 360 " 365 

Gin Phe Gly Tyr Asn Gin Ala Gly Thr Ala Asp val Thr Lys Phe Arg 
370 375 380 

Tyr Met Ser Phe Asp His Asp His Asp lie Lys Glu Asp Ser Met Glu 
385 390 395 400 

Lys lie Ala lie Ser Thr Ser Gly Pro Cys Arg Arg Leu Gly His Lys 
405 410 ^ 415 

Gly Tyr Phe Leu Leu Ala Gin Cys Pro Pro Gly Asp Ser Val Thr val 
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420 425 430 

ser lie Thr Ser Gly Ala Ser Glu Asn Ser Cys Thr val Glu Lys Lys 

435 ' 440 445 

He Arg Arg Lys Phe val Gly Arg Glu Glu Tyr Leu Phe Pro Pro val 
450 455 460 

His Gly Lys Leu Val Lys Cys His val Tyr Asp His Leu Lys Glu Thr 
465 470 475 480 

Ser Ala Gly Tyr lie Thr Met His Arg Pro Gly Pro His Ala Tyr Lys 
485 490 495 

Ser Tyr Leu Glu Glu Ala Ser Gly Glu val Tyr lie Lys Pro Pro Ser 
500 505 510 

Gly Lys Asn val Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Ser Thr Gly 

515 520 525 

lie val Ser Thr Arg Thr Lys Met Asn Gly Cys Thr Lys Ala Lys Gin 
530 ~ 535 540 

Cys lie Ala Tyr Lys Ser Asp Gin Thr Lys Trp val Phe Asn Ser Pro 
545 550 555 560 

Asp Leu lie Arg His Thr Asp His Ser Val Gin Gly Lys Leu His He 
565 570 575 

Pro Phe Arg Leu Thr Pro Thr Val Cys Pro val Pro Leu Ala His Thr 
580 585 590 

Pro Thr val Thr Lys Trp Phe Lys Gly lie Thr Leu His Leu Thr Ala 

595 600 605 

Met Arg Pro Thr Leu Leu Thr Thr Arg Lys Leu Gly Leu Arg Ala Asp 
610 615 ~ 620 

Ala Thr Ala Glu Trp lie Thr Gly Ser Thr Ser Arg Asn Phe Ser Val 
625 630 635 640 

Gly Arg Glu Gly Leu Glu Tyr Val Trp Gly Asn His Glu Pro val Arg 
645 650 655 

val Trp Ala Gin Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro His 
660 665 670 
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Glu lie lie lie His Tyr Tyr His Arg His Pro val Tyr Thr Val lie 
675 680 685 

val Leu Cys Gly val Ala Leu Ala lie Leu val Gly Thr Ala Ser Ser 
690 695 700 

Ala Ala Cys lie Ala Lys Ala Arg Arg Asp Cys Leu Thr Pro Tyr Ala 
705 710 715 720 

Leu Ala Pro Asn Ala Thr Val Pro Thr Ala Leu Ala val Leu Cys Cys 
725 730 735 

lie Arg Pro Thr Asn Ala Glu Thr Phe Gly Glu Thr Leu Asn His Leu 
740 745 750 

Trp Phe Asn Asn Gin Pro Phe Leu Trp Ala Gin Leu Cys lie Pro Leu 
755 760 765 

Ala Ala Leu val lie Leu Phe Arg Cys Phe Ser Cys Cys Met Pro Phe 
770 775 ' 780 

Leu Leu Val Ala Gly val Cys Leu Gly Lys val Asp Ala Phe Glu His 
785 790 795 800 

Ala Thr Thr val Pro Asn val Pro Gly lie Pro Tyr Lys Ala Leu val 
805 810 815 

Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu lie Thr val Val Ser 
820 825 830 

Ser Glu Leu Thr Pro Ser Thr Asn Lys Glu Tyr val Thr Cys Lys Phe 
835 840 * 845 

His Thr val lie Pro Ser Pro Gin val Lys Cys Cys Gly Ser Leu Glu 
850 855 860 

Cys Lys Ala Ser Ser Lys Ala Asp Tyr Thr Cys Arg Val Phe Gly Gly 
865 870 875 880 

val Tyr Pro Phe Met Trp Gly Gly Ala Gin Cys Phe Cys Asp Ser Glu 
885 890 895 

Asn Thr Gin Leu Ser Glu Ala Tyr val Glu Phe Ala Pro Asp Cys Thr 
900 905 910 

lie Asp His Ala val Ala Leu Lys val His Thr Ala Ala Leu Lys val 
915 920 925 
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Gly Leu Arg lie val Tyr Gly Asn Thr Thr Ala His Leu Asp Thr Phe 
930 ^ 935 940 

val Asn Gly val Thr Pro Gly Ser Ser Arg Asp Leu Lys val lie Ala 
945 950 955 960 

Gly Pro lie Ser Ala Ala Phe Ser Pro Phe Asp His Lys val val lie 
965 970 975 

Arg Lys Gly Leu val Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Met 
980 ' 985 990 

Lys Pro Gly Ala Phe Gly Asp lie Gin Ala Ser Ser Leu Asp Ala Thr 
995 1000 1005 

Asp lie val Ala Arg Thr Asp lie Arg Leu Leu Lys Pro Ser val 
1010 1015 1020 

Lys Asn lie His Val Pro Tyr Thr Gin Ala val Ser Gly Tyr Glu 
1025 1030 1035 

Met Trp Lys Asn Asn Ser Gly Arg Pro Leu Gin Glu Thr Ala Pro 
1040 1045 1050 

Phe Gly Cys Lys lie Glu val Glu Pro Leu Arg Ala Ser Asn cys 
1055 1060 1065 

Ala Tyr Gly His lie Pro lie Ser lie Asp lie Pro Asp Ala Ala 
1070 1075 1080 

Phe val Arg Ser Ser Glu Ser Pro Thr lie Leu Glu val Ser Cys 
1085 1090 1095 

Thr val Ala Asp Cys lie Tyr ser Ala Asp Phe Gly Gly Ser Leu 
1100 1105 1110 

Thr Leu Gin Tyr Lys Ala Asp Arg Glu Gly His Cys Pro val His 
1115 1120 ~ 1125 

Ser His Ser Thr Thr Ala Val Leu Lys Glu Ala Thr Thr His Val 
1130 1135 * 1140 

Thr Ala val Gly Ser lie Thr Leu His Phe Ser Thr Ser Ser Pro 
1145 1150 1155 

Gin Ala Asn Phe lie val Ser Leu Cys Gly Lys Lys Ser Thr Cys 
1160 1165 1170 
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Asn Ala Glu Cys Lys Pro Pro Ala Asp His lie lie Gly Glu Pro 
1175 1180 1185 

His Lys val Asp Gin Glu Phe Gin Ala Ala val Ser Lys Thr Ser 
1190 1195 1200 

Trp Asn Trp Leu Leu Ala Leu Phe Gly Gly Ala Ser Ser Leu lie 
1205 1210 1215 

val val Gly Leu lie Val Leu val Cys Ser Ser Met Leu lie Asn 
1220 1225 1230 

Thr Arg Arg 
1235 

<210> 7 
<211> 4395 
<212> DNA 

<213> western equine encephalomyelitis virus - STRAIN 71v-1658 

<220> 

<221> CMV promoter 
<222> (1). .(1260) 

<223> Pvax vector sequence: 1-196; CMV promoter: 1-115; CMV putative tr 
anscriptional start site: 125; T7 promoter: 48-167; pVAX multiclo 
ning region: 168-196; polyprotein (C-E3-E2-6K-E1) : 214-4065; pcDW 
-HX45 nontranslated region: 4066-4348; pcDW-HX45 vector sequence: 
4349-4385; pVAX vector sequence: 4386 



<400> 7 
accaaaatca 


acgggacttt 


ccaaaatgtc 


gtaacaactc 


cgccccattg 


acgcaaatgg 


60 


gcggtaggcg 


tgtacggtgg 


gaggtcatat 


ataagcagag 


tctctctggc 


taactagaga 


120 


acccactgct 


tactggctta 


tcgaaattaa 


tacgactcac 


tatagggaga 


cccaagctgg 


180 


ctagcgttta 


aacttaagct 


tggtaccgag 


ctcatactgg 


caggcctgat 


catcacgtct 


240 


ctgtccacgt 


tagccgaaag 


cgttaagaac 


ttcaagagca 


taagagggag 


cccaatcacc 


300 


ctctacggct 


gacctaaata 


ggtgacgtag 


tagacacgca 


cctacccacc 


gccagaatgt 


360 


ttccataccc 


tcagctgaac 


tttccaccag 


tttaccctac 


aaatccgatg 


gcttaccgag 


420 


atccaaaccc 


tcctaggcgc 


cgctggaggc 


cgtttcggcc 


cccgctggct 


gctcaaatcg 


480 


aagatcttag 


gaggtcgata 


gtcaacttga 


ctttcaaaca 


acgatcacct 


aatccgccgc 


540 


caggtccacc 


gccaaagaag 


aagaagagtg 


ctcctaagcc 


aaaacctact 


cagcctaaaa 


600 


agaagaagca 


gcaagccaag 


aggacgaaac 


gcaagcctaa 


accagggaaa 


cgacaacgta 


660 


tgtgtatgaa 


gttggagtcg 


gacaagacat 


ttccgatcat 


gctgaacggc 


caagtgaatg 


720 


gatatgcctg 


cgttgtcgga 


ggaaggctga 


tgaaaccact 


ccacgttgaa 


ggaaaaattg 


780 
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ci ucici l y ay l. ci 


attaacaacc 


ataaaattaa 

y y tiuu l. v- y u 


aaaaaactaa 

uyuuyy v» v_uy 


catatacaac 


ttaaaataca 

w w y y LA wf w LA V— y 


840 


acaacatt cc 

y Vw y a l, y l l \— v_ 


ccaaaacata 

v_ ^- u y l u w 


aaatcaaaca 

LA LA LA L_ V- LA y LA V- LA 


cactacaata 


caccagcgac 


aaaccaccgg 


900 


arttrtacaa 


ctaacaccac 

v. v. y y v— u v» v_ u v» 


aacacaatcc 

Vj y w* y V- LA y L_ V— ^— 


aatataaaaa 


tgggagattt 


accgtaccga 


960 


aaaaaataaa 
y a yy a y L yy y 


caaaaaaaac 


aacaacaaaa 

\A \-X V* U y ^— *A KA *mA 


aaccaatcct 


ggacaacaga 


aacaaaatta 

y y \-uyuy l Ly 


1020 


taactattat 

t.yy v. l. u l l y l 


tctaaaaaat 

v w Luyy y y 


acaaataaaa 

y uviu v. y *"*.y y 


acacacatac 


aacactttca 

j3 7j T3 ^* www w- *a 


gtggtcactt 


1080 


aaaacraaaa 

y y a a v_ \_ a y ci ci 


u y y y y lvjulv. 


attaaaaata 

u C i. uy y y u *— u 


cccccaaaaa 

V— V- ^ V— V- y uuy y 


ttctaaacca 


taatcactaa 

L_ y WJ L> w. LA V* w WL wj 


1140 


tta raorort 

l LaL.ayL.yL. l 


a taratactt 

a l y l. y uyv. l l 


traaatatca 

i~ v_ y ci cl i_ y v_ \_ ci 


V— y i- l V-V- v»a Ly 


caacaaacca 

V- y u v_ uuu v_ \w u 


cccatatact 

v— l. v_ \m Ly y l v. 


1200 


attrartnar 


y L,L.ayaav_ya 


arartc oaca 

avav. Lv.y uLy 


tact caaaaa 

Ly v. u v_y uuy u 


aaacatcaac 

yuuL.y l y u \_ 


aatccaaatt 

UU ^LL-UUU L L 


1260 


a L. y a l. a v_ y l. l 


artaaaaaac 

y l, uyy ayciaL, 


atcttaaaat: 


atccatcaca 

y v_ v— u i— V— u y 


ccaacccaaa 

w- v y y w> \— w> ca ca va 


caaaacatta 

w> y LA LA y V* LA L_ L> LA 


1320 


ccaataactt 

\— v_ y u l y ci >w i_ k_ 


cacactaacc 


aatccctacc 


taaaattcta 


cccgtattgc 


agacactcaa 


1380 


caccatattt 

v. y v_ v_ y i_ y V- i_ i_ 


caacccaata 

V_ la y V- V- V- UU L_ LA 


aaaattaaaa 


acatataaaa 


cgaatctgat 


gatggatcga 


1440 


ttaaaatcca 

L L- UU UU I- V— V— U 


aatctcaaca 

yy ^- l w wy y \- u 


caattcaact 


acaatcaaac 


aaacactaca 

LA y Wl \— LA V* L. WJ y 


gatgtcacca 


1500 


aatteratta 

cx ex l l l. l. y l l ci 


catatrtttc 

L. U L y L L. L L LV. 


aaccacaacc 

y u v» u V— y u. v. v_ 


ataacatcaa 

vA. 1_ IA V« CA L, V- C4 vA 


aaaaaacaat 

Vj\jUUMU V>UM W 


ataaaaaaaa 

LA L. WJ y LA y LA LA LA LA 


1560 


taart a t raa 

Lay l l o. LLuy 


carat rtaaa 

lolq l l. iyyu 


C C Ct GCCQt c 

V- v_ v_ c y v_ v. y c v_ 


atcttnnrra 

y v. v_. v_ Lyy v<v> u 


caaaaaatac 


ttcctattaa 

L_ L_ v_ \— l_ y V, L_ la y 


1620 


rtraatntrr 

V_ L V- CI CI L y LLL 




aatntaarrn 

ay Ly i_ ci ci v_ v_ y 


traatatcac 

l Luy i_ u c \w u v_ 


aaacaaaaca 

y u y y y y 


tctaaaaatt 

L_ V-r Lm y LA y LA LA L> L> 


1680 


catacaecat 

L.U LU V. U V- >— y L 


aoaaaaaaaa 

y y uy uuu u u y 


atcaaaaaaa 

u v< u y y u y y u 


aatttatcaa 


taaaaaaaaa 

w LAV VA LA wj LAM w| LA w| 


tacttgttcc 


1740 


cacccat era 

v_ ci v_ v_ l. y l v_ l. a 


taaaaaacta 
yy y y 


ataaaa t a cc 


acatttacaa 

uty i_ i_ Luvy u 


tcacttaaaa 

LV> UV L_ L_y LALAy 


aaaacatcta 

y LA WJ LA W, WJ L> * — l_ y 


1800 


ccaaatacat 


aaccatacac 

u u v_ v— u y x— u 


3.GOCCRQQCC 


cacacacata 

\_ u u v_ y x_. y V- u 


taaatcctat 

V, LA LA y L_ V— V- L- LA w 


ctaaaaaaaa 

l- Lyyuyyuuy 


1860 


rnTrannrna 

l. y LL~ayy v_ya 


a a 1" a t a r a f t 

ciy L y Luv.a L L 


aaacracrtl" 


ctaocaaaaa 

v_ Ly y v_uciycici 


catracctac 


aaatataaat 

y uu Ly l uuy i- 


1920 


nl"nnrnarl"a 


l. a y l. a l. a y y l 


aTral~naara 

u LLy i_ y ci y i_ a. 


ror oaaraaa 

v.yv_yciuv_ycici 


aataaarnnr 

ya LyaaLyy l 


tacactaaaa 

LymL Laaay 


1980 


L.aaaaL.ay l y 


rattnrrtar 

v. CI L LtJLL uav. 


aayay v.yaLL 


aaaroaaata 

aaaLyaoa i_y 


aat rtt raac 


LLyLvyya l l. 


2040 


i. La l l a y y l. a 


L.aL.ayaL.L.aL. 


LLay Ly cQay 


ataaattora 

y Laaa i_ l. y v- ci 


ratt cratt c 

LQ L LLL U L L L. 


cacttaacac 

Ly l l LyoLaL 


2100 


caacaatrta 

v_y av_ay lv. v- y 




ttaactcaca 

c i_ u y v. lv- u V- u 


cacctacaat 

V- y >_ v. l u V— u y v~ 


cacaaaataa 

v-uv.y uuy Ly y 


ttcaaaaaca 

Km w W» LA LA LA \A La LA 


2160 


tcaccct cca 


cctaactaca 

V— l_ Ly ul. iy v.u 


atacaaccaa 

u l. y \— y u \— uu 


cattactaac 

n» u l l y w l y u v» 


aacaaaaaaa 

LA LA V* y LA \A LA LA LA LA 


ttaaaactac 

L* W \A y Wf LA W. L. WJ W> 


2220 


aaoraaa car 

y a y l. a y a v.. y l. 


aacaacaaaa 

aav_ay l. a y a a 


"Taaat"1"acaa 
y y y 


aat ctacatc 

yy l V— Lu\»a v. v»- 


caaaaatttt 

L-U y y UU L L L L 


tctataaaac 

l l. l y l y y y y l. 


2280 


oaaaaaaort 

yayaayyyL, L 


aaaatacata 

yyay La\_y Lu 


y yy y lqulv. 


ataaaccaat 

u v_ y ciu v_ v_ u y i_ 


caaaatctaa 

Layay l l. l y y 


acccaaaaat 

y v_v_v_uy yuy i_ 


2340 


Vw.yyv_ci\_v_ciyy 


raarr rarat 

v_yciv_v_v_ciiwCi l. 


y y ci i_ y y v_ v. y v_ 


ataaaatrat 

u l. y ciy ci llu i_ 


ratrractat 

L. U LLL CL L. L U L 


tatcatcaac 

Lu LLQ L L. y y L. 


2400 


atccagtcta 


cactgtcatt 


gtgctgtgtg 


gtgtcgctct 


tgctatcctg 


gtaggcactg 


2460 


catcatcagc 


agettgeate 


gecaaagcaa 


gaagagactg 


cctgacgcca 


tacgegcttg 


2520 


caccgaacgc 


aacggtaccc 


acagcattag 


cggttttgtg 


ctgeattegg 


ccaaccaacg 


2580 


ctgaaacatt 


tggagaaact 


ttgaaccatc 


tgtggtttaa 


caaccaaccg 


tttctctggg 


2640 
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LaLay l l y Ly 


ratlr ctcta 

V_ a L LLC L v_ l y 


NEL-0001 Sequence l_isting.txt 
gcagcgcttg ttattctgtt ccgctgcttt tcatgctgca 


2700 


tacctttttt 

Lyv_v_uLLLcc 


a"t"taa"t"tGca 

a i_ v_ y y i_ _. y \_ a 


ggcgtctgcc 


tggggaaggt 


agacgccttc 


gaacatgcga 


2760 


ccactotacc 

v_.v_.civ_. lvj v. y v— v_ 


aaatattcca 

IA IA vA ^_ \A t-» V_* V- \A 


gggatcccgt 


ataaggcgtt 


ggtcgaacgc 


gcaggttacg 


2820 


care acftaa 

V— y V- V_ CJ. V_ l_ I. au 


cctaaaaatc 


acggtcgtct 


catcggaatt 


aacaccttca 


actaacaagg 


2880 


aatacataac 

— v y v_ —a \— y «w ^ _* n_. 


ctacaaattc 

^*-> w \A \m> *-A IA VA V— V* 


cacacagtca 


ttccttcacc 


acaagttaaa tgctgcgggt 


2940 


ccctcaaata 


caaaacatcc 

V_* vA VA u v» IA t_ \_» 


tcaaaggcgg 


attacacatg 


ccgcgttttt 


ggcggtgtgt 


3000 


acc cfttrat 

CtV_V_.V_.V_ l_ L V. CI L 




gcacaatgct 


tctgtgacag 


tgagaacaca 


caactgagtg 


3060 


aaaea"taca1~ 

o. y y v_ y i_civ_y i_ 


raaat* "tract 


ccagactgca 


ctatagatca 


cgcagtcgca 


ctaaaagttc 


3120 


acacaactac 

a v_ la v_ uu v_ v. y v. 


"tctaaaaatr 

v_ v_ v. y uuay v. v_ 


ggcctgcgta 


tagtatacgg 


caacaccacc 


gcgcacctgg 


3180 


atacatttat 


caataacatc 

WA Vi %H tA V__. \4 ^ \p< 


acgccaggtt 


cctcacggga 


cctgaaggtc 


atagcagggc 


3240 


caatatcaac 


cactttttca 


ccctttgacc 


ataaggtcgt 


catcagaaag 


gggcttgttt 


3300 


acaactacaa 

*A \- \A VA V__. V, \A l-A 


cttccctaaa 


tatggagcta 


tgaaaccagg 


agcgttcggc 


gatattcaag 


3360 


catc ctcact 


taatactaca 

*_ y — * i_ y v. *_ v*. v_ *_t 


gacatagtag 


cccgcactga 


catacggctg 


ctgaagcctt 


3420 


ctalr aaaaa 

v_ i_ y _ x_ u. u u u 


catr cacatr 

v_. a *_ v_ v_ u v_ y i_ v. 


ccctacaccc 


aagcagtatc 


agggtatgaa atgtggaaga 


3480 


acaactcaaa 

uv_uuL l v_ ay y 


acaacr ecta 

a v_ y a v_ v_ v_ v_ i_ y 


caagaaacag 


caccatttgg 


atgtaaaatt 


gaagtggagc 


3540 


v_ L.v_ uy v_y ay v_ 


air "taactat" 

y ll l a a v_ l y l 


gcttacgggc 


acatccctat 


ctcgattgac 


atccctgatg 


3600 


caacttttat 


aaaatcatca 

y a y a v_ «_. _v —. v_ a 


gaatcaccaa 


caattttaga 


agttagctgc 


acagtagcag 


3660 


actacattta 


ttctacaaac 

i_ v. v_ v_ \a v_ u y ^- 


tttggtggtt 


ctctaacatt 


acagtacaaa 


gctgacaggg 


3720 


aaaaacatta 

— vm yyuv. a *_ *_ y 


tccaattcac 

*_ v_ v_ ay v_ i_ v_ a v_ 


tcccactcca 


cgacagctgt 


tttgaaggaa 


gcgaccacac 


3780 


atataactac 

a v_ y v. y a v_ i_ y v_ 


cataaacaac 

y y y y 


ataacactac 


attttagcac 


atcgagccca 


caagcaaatt 


3840 


ttataatttr 


y v_ La l y v_ y y v_ 


aagaagtcca 


cctgcaatgc 


tgaatgtaaa 


ccaccggccg 


3900 


arraral"aaT 

av-uaua l aa l 


taaaaaarra 


cataaagtcg 


accaagaatt 


ccaggcggca 


gtttccaaaa 


3960 


caTrt"taaaa 

v_ ci c v_ v_ i_ y y u a 


ctaactactt" 

v_ l y y v_ u y v_ l l 


gcactgtttg 


ggggagcatc 


atccctcatt 


gttgtaggac 


4020 


Tf ataatatt 

l La Lay uy L L 


yy »-u- u y v_ a y v_ 


tctatgctta 


taaacacacg 


tagatgactg 


agcgcggaca 


4080 


v_ l y a v_ a Lay v. 


yy LauaaL. L v_ 


gatgtacttc 


cgaggaagcg 


tggtgcataa 


tgccacgcgc 


4140 


cacttaacac 

V- y v_ l l y a v_ a v_ 


t aaaactcaa 

l a a a a v_ l v_ y a 


tgtatttccg 


aggaagcaca 


gtgcataatg 


ctgtgcagtg 


4200 


tcacattaat 


cgtatatcac 


actacatatt 


aacaacacta 


tatcactttt 


atgagactca 


4260 


ctatgggtct 


ctaatataca 


ctacacatat 


tttacttaaa 


aacactatac 


acactttata 


4320 


aattctttta 


taatttttct 


tttgctttag 


agcacactgg 


cggccgttac 


tagtggatcc 


4380 


gagctctaga 


gggcc 










4395 
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